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SECOND STEP 


bz. MUST 


If you instruct food handlers in the proper method of sanitary food 
service, here’s big news! You can now have either the highly successful 
Lily* “Flip Charts” or a brand new roll of color film for use in training 
personne! . . . without cost. 

The “Flip Charts” feature two complete easels, each comprised of a 
series of charts . . . one showing the correct method for washing china 
and glassware; the other showing how to properly handle paper service. 
The new 4-color film strip tells the same story in 33 illustrated, briefly- 
worded pictures — an icleal, highly interesting method of presentation 
if you have the necessary equipment and facilities to show film strip. 


Write us at once, indicating which training method you 
prefer and when you desire it for your training classes. 


LILY-TULIP CUP CORPORATION 


122 East 42nd Street, New York 17, N. Y. 
Chicago + Kansas City * Los Angeles * San Francisco « Seattle * Toronto, Canada 
*T.M. Reg. U.S. Pat. Off. 
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FOR MASS 
IMMUNIZATION! 


FORSBECK NEEDLE HOLDER 
WITH PORCELAIN WHEEL 


New glazed porcelain needle holder accommodates 28 VIM 
needles. Highly resistant to heat and chemicals, new unit may be 
sterilized by boiling, autoclaving, or dry heat. Needle can be 
attached to syringe with slight twist and forward pressure and 
replaced after injection without hand contact. Rack may be re- 
moved from base by handle and replaced by second filled rack 


without delay. 


HYPODERMIC HYPODERMIC 
NEEDLES SYRINGES 


Three complete lines — : A wide range of syringe selec- 
VIM Laminex, is tion, including VIM _ standard 
Vim Stainless F ground, VIM interchangeable and 


Steel and Damascus. & Damascus syringes. 
For complete data, write to 


MacGREGOR INSTRUMENT COMPANY, NEEDHAM, MASS. 
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STRIKING RESULTS OBTAINED WITH 
“MYSOLINE" IN GRAND MAL SEIZURES 
AND PSYCHOMOTOR ATTACKS. 


Composite results of 20 clinical studies* show that “Mysoline” employed alone 
or in combination with other anticonvulsants is highly effective in controlling 
epileptic seizures. 


In patients previously untreated “Mysoline” employed alone produced com- 
plete control of grand mal seizures in 172 of a total of 214 patients (80 per cent) ; 
psychomotor attacks were brought under control in 19 of 29 (65 per cent). 


In patients refractory to other anticonvulsants “Mysoline” produced marked 
improvement to complete control of grand mal seizures in 428 of 613 patients 
(nearly 70 per cent). In the group with psychomotor attacks a similar response 
was obtained in 75 of 130 patients (over 57 per cent). “Mysoline” was added to 
current medication and in some cases this was replaced by “Mysoline” alone. 


“Mysoline” is singularly free from serious toxic effects. 


Side effects when they occur are usually mild and transient tending to disappear 
as therapy is continued or dosage is adjusted. Supplied in 0.25 Gm. tablets (scored) 
— bottles of 100 and 1,000. 


*References will be supplied on request. 


“"MYSOLINE: 


Brand of Primidone 
IN EPILEPSY 


Ayerst Laboratories + New York, N.Y. + Montreal, Canada @ 


Ayerst Laboratories make “Mysoline” available in the United States by arrangement with Imperial Chemical 
(Pharmaceuticals) Limited. 5558 
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QURABLES 


Kimble Folin Blood Sugar Tubes Numbers 
47120, 47121; Kimble Blood Diluting 
Pipettes Numbers 36505, 36500, 56600; 
Kimble Hematocrit Tube Number 46749. 


KIMBLE Clinical Glassware 


if your work demands accuracy, demand Kimbte Glassware 


Kimble Blood 

Sugar Tubes: 
Made from a borosilicate glass 
with an exceptional chemical 
durability, these tubes have 
excellent heat-shock resistance 
and will withstand many uses 
before becoming clouded or 
etched. Lines and numbers 
are filled with a colored glass 
permanently fused into the 


tube. 


Kimble Blood Diluting 
Pipettes: The filler used in the 


KIMBLE LABORATORY GLASSWARE 
AN @ PRODUCT 


lines and numbers of Kimble 
blood diluting pipettes is com- 
pletely resistant to chemical 
attack (with the exception of 
hydrofluoric acid)! No matter 
how you clean or handle these 
pipettes the graduated scales 
will remain clearly readable. 
Kimble Hematocrit Tubes: 
The graduated scales of these 
new tubes are permanent. A 
colored filler which is as per- 
manent as the glass itself 
forms the lines and numbers. 


Kimble tubes and pipettes 
are sturdy . . . thoroughly an- 
nealed to withstand mechani- 
cal shock. All are individually 
retested for accuracy. 

There is a Kimble glass- 
ware item available to fill 
every laboratory need. Your 
laboratory supply dealer is 
ready with complete in- 
formation. Or write, if you pre- 
fer, Kimble Glass Company, 
subsidiary of Owens-Illinois, 
Box 1035, Toledo 1, Ohio. 


CENERAL OFFICES - TOLEDO 1, OHIO 


i 
| 


Vill NOVEMBER 1955 


NEW... 2nd edition LEMKAU 


Mental Hygiene 
in Public Health 


By PAUL V. LEMKAU, M.D., Professor of Public Health Administration, Division of Mental Hygiene, 
School of Hygiene and Public Health, The Johns Hopkins University. On leave as Director of Menta! 
Health Services, New York City Community Mental Health Board. 


A.J.P.H., 


A wealth of NEW information to enable the different professions to work more closely 
together to prevent mental illness and promote mental health. For the public health doctor 
and nurse, the psychiatrist, the social worker, and other public health workers, this Second 
Edition presents new material on the theoretical basis of mental hygiene work related 
closely to actual field problems . . . administration and service responsibilities of government 
outlined on the basis of recent experience . . . newly evolved general principles of program- 
ming and extended case illustrations which include new developments. “Should be com- 
pulsory reading for all Public Health Workers,” said Mental Health Bulletin of the First 
Edition of Dr. Lemkau’s book. See this and other titles at Blakiston, McGraw-Hill booth 
No. 224, at the 83rd annual meeting in Kansas City, Missouri, November 14-18, 1955. 


Lemkau’s MENTAL HYGIENE IN PUBLIC HEALTH, 450 pages, 6x9, $8.00 


RISTON DIVISION, McGRAW-HILL BOOK COMPANY, INC. 


. 330 WEST 42nd STREET. NEW YORK 36. NEW ‘YORK 
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for today’s problem pathogens 


Recent in vitro tests and clinical studies again demon- 
strate the unsurpassed efficacy of CHLOROMYCETIN 
(chloramphenicol, Parke-Davis) against a wide variety 
of pathogens. For example, against urinary infections, 
now characterized by increased incidence of resistant 
gram-positive and gram-negative strains, CHLOROMY- 
CETIN continues to provide outstanding antibacterial 
action. 


CHLOROMYCETIN is a potent therapeutic agent and, because 
certain blood dyscrasias have been associated with its administra- 
tion, it should not be used indiscrim‘nately or for minor infections. 
Furthermore, as with certain other drugs, adequate blood studies 
should be. made when the patient requires prolonged or 
intermittent therapy. 


PARKE, DAVIS & COMPANY DETROIT, MICHIGAN 
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“A sample from this lot* has been 
tested in parallel with standard anti- 
gen by the Venereal Disease Research 
Laboratory and found to be of stand- 
ard reactivity.” 


APPROVED ... 
Mazzini Sero-diagnostic 
Laboratory 
APPROVED ... 
a Dr. William A, Hinton Speci 


Sylvana 


approved antigens 
APPROVED ... 
Dr. C. R. Rein —~ 


H. N. Bossak SYLVANA CHEMICAL COMPANY 


SY 


“ Each lot of SYLVANA cardiolipin-lecithi tigens is approved by the author-serologist or reference laboratory 
, involved, Cardiolipin is produced under license from the New York State Department of Health. 


Cardiolipin-Lecithin Antigens 
| Dr. John A. Kolmer 
fy 
ORANGE, NEW JERSEY 


| 3 kinds of YANKEE Rofators, to fulfill your requirements 


rol 
‘ 


13x13" platform, 
60-27% RPM, $144.00 


Order from your dealer. He also stocks: Clayy4 wot 
Blood Testing Kits - Gold Seal Slides and Cover QOQUNS 5 
Glasses - Adams Centrifuges - Yankee Pipeties M i 
AdamsLaboratory Counters - Medichromes NEW YORK VO 
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COD LIVER OTL 
CONCENTRATE DROPS 


wot 


ada 
Keeps ricket® 


Also available: chewable, candy-like tablets 
and high potency capsules. 


WHITE LABORATORIES, INC., KENILWORTH, N, Je 


XII 
x. 
Ly 
3 
; 
enn 4 


pai 


vides optimal. 


BECTON, DICKINSON AND COMPANY - RUTHERFORD, | 


complete... B-D disposable 
the'B-D Disposable Blood Donor Set gives you 
all these practicaladvanteges: |. 
Le especial one-piece holder clamp makes 
special one-piece h cl 
@ne-handed stopper puncturing easy — | 
HUBER” Stopper-Punctur assures 
easy insertion and m | plug _ 
especial B-D plastic tubing — plia 
_ dimensionally stable when heat 
_ “Murphy, W. P, Jr.; Sproul, M. T, and Getz, J.: 
in Blood Collected for Plasma 
ach SAMA, 158:449 (June 11) 1955. 


ONE-INJECTION CONTROL 


In both acute gonorrhea and early syphilis, Injection 
BICILLIN has been found to provide effective one-visit 
therapy. Smith! reports that the injection of 2,400,000 
units supplies the prolonged penicillin levels needed for 
eradicating primary and early secondary syphilis. And, 
“In acute gonorrheal urethritis, a. single dose of 300,000 
units intramuscularly is adequate to effect a cure in 
most cases.’’? 


1. Smith, C. A., and others: Am. J. Syph., Gonor. & Ven. Dis. 
38:136 (March) 1954. 2. Council on Pharmacy and Chemistry: 
New and Nonofficial Remedies. J. B. Lippincott Co., Phila- 
delphia, 1954, p. 148. 


SUPPLIED: Injection BiciLLIN—2,400,000 units, single-dose dis- 
posable syringe (4-cc. size). Also Available: 300,000 units per cc., 
multiple-dose vial of 10 cc. 


INJECTION BICILLIN LOoNG-ACTING 


Benzathine Penicillin G (Dibenzylethylenediamine Dipeniciilin G) 


Penicillin with a Surety Factor 
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VITAMINS 
Thiamin 
Riboflavin 
Pantothenic Acid 
Choline 
Carotene 
Vitamin A,1U pergream 14.5 


Vitamin D, U.S.P. per 
gram 1.45 


MINERALS For a complete report on percentage 
and parts per million content in both feeds, send 
coupon below for descriptive folder. 


Feeding Need! 


For maximum reproduction...or 
whatever your need... you can rely 
upon Wayne Laboratory Rations. 
Each is carefully formulated and 
manufactured to meet the 
exacting requirements of laboratory 
feeding. It’s nutritionally complete 
...has constant uniformity ...gives 
maximum results. All backed up 
by almost 20 years of research 
and experience in laboratory feeds 
—and over 50 years’ experience 
in the production of efficient 
livestock and poultry feeds. 

For further information on 
Wayne Laboratory Rations, write 


for descriptive folder, feed samples, prices and distribution 
points. Send the handy coupon below. 


° Please send me samples and quote prices on: 
Allied Miils, Inc. 


Wayne Lab Blox (M Diet) 
Laboratory Quantity usually purchased ‘= a OW 
Food Division Name — a 
Address__ 


Fort Wayne, Indiana city and State 


Every Laboratory 
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Analysis and Assays 
of Wayne Lab Blox | 
Protein 26.5% 20.5% 
Fat 4.20% 6.12% j 
Fiber 3.85% 3.20% 
N.F.E. 45.00% $3.00% 
pom 12.7 ppm 
ppm 18.4 ppm 
ppm 1300 ppm 
45 ppm 
| 
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P-38 Dacro Milk Caps 


— Housewives 

— like the protection and 
convenience ef P-38 
Dacro, and particularly 


the fact that it’s an 
excellent re-seal. 


"TTT 


Dairy Operators 


like its unmatched 
plant economy and the 
way it makes their 
bottling operation more 


Crown Cork & Seal Company, Inc. Dacro Sales, Baltimore 3, Maryland 
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__ New accessories give 
PR-2 Refrigerated Centrifuge these 


speeds and capacities: 


ow 
tional 


in 


uges 


PLUS — 24 additional inter le angle 
and horizontal style heads and a wide variety 
of adapters, i 

No other col 


— for Bulletin 
New High Capacity Attachment, 
Place 250 ml. Angle Head and 
Liter Head. If you already have an 
PR-2, these new accessories will fit. 


International 


ALSO — the improved M 
Refrigerated Centrifuge 
ml. in the horizontal position at 3,000 rpm. 


FOR — real versatility in the Re 
ifuge field — look to INTERNA 


INTERNATIONAL 
EQUIPME 
1284 SOLDIERS FIELD ROAD, BOSTON 35, 
, U.S. A. 


ted 


Larger Capaci 
i 
| 
| 
Higher Speeds with 
400 ml. at 10,000 rpm. at O°C. or lower 
100 ml. at 19,000 rpm. at 0°C. or lower 
4000 ml. at 2,300 rpm. at O°C. or lower 
OO ml. at 3.900 rpm. at 0°C. or lower 
« tel 
e | 
on the 
the New 6- 2 @ 
the New 4- @) 
— GY, 
200 — | 


, 3.—9820—Standard Pyrex tubes, rimless. 2.—9825—PyRex screw cap tubes. 


4.—9220—Pyrex oval tubes. §.—59820—Liretm™me Rep, “low actinic,” rimless. 
6.—79825—Alkali resistant (boron-free), with flat bottom. 


Looking for culture tubes 
that last and last and last? 


Long service life under repeated steriliza- 
tion—that’s what some lab folks tell us they 
look for first in choosing culture tubes. 

For these people we offer tubes made 
from Pyrex brand glass No. 7740. Which 
means? Lots of things, such as low coeffi- 
cient of expansion, a big factor when it 
comes to standing up under rapid and 
frequent temperature changes. 

More? Pyrex brand culture tubes have a 
nice balance between mechanical strength 
and resistance to chemical attack. Neither 
rough handling, nor most acids or alka- 
lies, will impair the usefulness of Pyrex 
brand tubes. And, they are made to with- 
stand repeated sterilization—wet or dry. 

For those special culture pursuits of 
yours we offer such items as tubes made 
from LiretTm™me RED, a low actinic glass, 
designed especially for handling sub- 
stances sensitive to ligh*. Also—tubes 
made from boron-free Corning glass for 


use when exceptional alkali stability is 
important. 

Your choice, too, of oval models for 
more surface area, including those with 
indentations to facilitate horizontal use. 

Pick to meet your current requirements 
from the full line as detailed in “Labora- 
tory Glassware—LP-34.” This free, 200- 
page catalog also shows you the rest of 
Corning’s very complete selection for 
laboratories. 

When next you order culture tubes, 
remember it’s Pyrex brand for long life; 
other special Corning types for unusual 
uses. Your regular lab supply dealer can 
deliver to your needs. 


CORNING GLASS WORKS 
59-11 Crystal Street, Corning, N. Y. 


PYREX® laboratory ware 


... the tested tool of modern research 
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He Is Entitled 
To Your Respect 


The operator of drive-in, snack bar or 
quick service lunch counter, who em- 

loys OWD Ritespoons and OWD 

iteforks, is providing the maximum 
of sanitation and quality in disposable 
utensils. It is not possible for anybody 
to get more than a single use from an 
OWD Ritespoon. Some other so-called 
single-service spoons can be reused or 
wiped off and used again and again. 
Naturally they cost much less per 
serving than the spoon that renders a 
really sanitary single-service. 


Made only by 
OVAL WOOD DISH CORP., Tupper Lake, N. Y. 
Graybar Building, New York City 17 
506 So. Wabash Avenue, Chicago 5, Illinois 
The Oval Wood Dish Co. of Canada, Ltd. 
Industrial Center No. 5, Quebec, P. Q. 


e Nothing else like ite Made of 
selected hardwood in the true 
shape and with the full utility of 
metal ware e Strong, rigid, smooth 
—no sharp edges e Distinctive in 
appearance, pieasing in use ¢ 
Serves equally well both hot and 
cold e Never under suspicion— 
cannot be served a second time 
e Recognized and accepted every- 
where e Provides low cost sani- 
tary single-service for every pub- 
lic food service operation « 4 
sizes and OWD Ritefork meet 
every operating need e Write for 
samples for observation and test. 
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SIMILAC POWDER—physiologic food during the first year of life— 


To assure sound growth and reduce many of the complications commonly encountered in the 
first year of life, the full, balanced Similac formula provides: fat, protein and carbohydrate 
closely approximating the content of human breast milk in quality and quantity; a full com- 
plement of known essential vitamins in adequate amounts; an adjusted mineral content; 
a soft, fluid curd with zero tension, assuring rapid and easy digestion. 


SIMILAC POWDER—stable in price... an economy in feeding — 


With food costs at or near an all-time high, the price of Similac has remained relatively 
constant since 1923. Similac with its complete modification and added vitamins is virtually 
the same in price as vitamin-supplemented whole-milk feeding — and in many instances actu- 
ally affords greater economy. 


SUPPLIED: 
Tins of 1 ew with 


There is no closer equivalent to the milk of healthy, well-nowrished mothers rary! — 


$ @: M & R LABORATORIES, Columbus 16, Ohio 
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for with finer detail. .- more brilliance 


MICROPROJECTOR 


model XI C 


You will find that # versatile al 

‘rooms, is dependable easy to operate and projects brilliant, sharply 
“For years it has repre ned the 
* Some of the outstanding features are: 

+ Maximum illumination of the image. h individuc 

condensers for each of the four objectives. 

Rapid change df magnifications by movements 

stage, without losing field or critical focus. 


w-power survey objective with its 
"Gnd reflecting prism for surveying 
+ Microscope and light source on a single base — 
for permanent alignment, permitting 
attendance-free. operation, 
+ Coarse ‘and fine focusing knobs | 
fully automatic carbon feed of arc.lamp:. 


+ High aperture, high resolution objectives 


LEITZ, INC., Dept. PH-11 
468 Fourth Avenue, New York 16, N. Y. 


Please send me your brochure on the Leitz 
MICROPROJECTOR. 


‘Distributors of the world-famous products of Ernst Leitz, W Fs ae 
LENSES CAMERAS + MICROSCOPES: 
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G, VIRGINIA 


The applicetion of chemicals in Lynchburg is sore or less 
in thet we to 
uses it 


W CHLORINATORS — 
DEPENDABLE SERVICE... 


‘... Jor more than thirty-five years... 


- Mr. R. D. Wright, Director, City of Lynchburg Water Department 
, writes, “Your equipment has stood up under what we believe to be 
adverse conditions, and its performance has been very satisfactory.” 
Lynchburg, Virginia has been using Wallace & Tiernan Chlorinators 
since 1919. The original units are still in service, along with more 


modern W&T equipment. 


When you purchase a W&T Chlorinator, you purchase more than 
apparatus. You buy experience. Experience that brings you equipment 
design and materials of constructio:: that have been selected and proven 


by years of use. 

Nd Lynchburg is not the exception. When your W&T representative visits 
you he can tell you about W&T chlorinators in your area, which are still 
giving dependable service after years of use. 


“Make Your First Choice 
Equipment That Lasts.” 


Y WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


$-101 


me 
1919 type 
\ 
q 
213 Carlton Terrace Bui, 
In edtition to the Chlorinators we have one Wallece and 
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Effect of Booster Inoculations on the 
Serologic Status of Children 
Vaccinated with Poliomyelitis 


Vaccine 
GORDON C. BROWN, Sc.D. 


This short paper represents some 
very recent work on a subject of 
great current interest. It was at the 
suggestion of Dr. Thomas Francis 
that the author followed up some 
of the children who were vac- 
cinated in the 1954 field trial and 
who then received the booster 
ee this spring, one year 
er. 


During the 1954 field trial of the 
efficacy of poliomyelitis vaccination 
children in 10 counties of Michigan 
were inoculated on the dosage schedule 
recommended at the time, namely, 1.0 
ml intramuscularly at zero, one, and 
five weeks. A representative fraction 
of these individuals were bled before 
and after vaccination, and the results 
of neutralization tests with the sera 
were incorporated in the Summary Re- 
port of the evaluation of the field trial. 
Although Salk has described the effect 
of a booster dose of vaccine 10 months 


following primary stimulation,’ _ it 
seemed advisable to obtain additional 
information of this effect, especially 
under actual field conditions. Further- 
more, since there was considerable 
variation in the antigenicity of differ- 
ent lots of vaccine originally used in 
some of the counties such a study would 
provide information concerning the de- 
gree of response to the booster inocula- 
tion in children receiving a good or a 
poor primary stimulus. 


Plan of Study 


Although the supply of vaccine was 
sharply limited during the spring of 
1955, most of the children who had 


Dr. Brown is professor of epidemiology, 
Department of Epidemiology and _ Virus 
ratory, School of Public Health, Univer- 

sity of Michigan, Ann Arbor, Mich. 
This study was aided by a grant from the 
National Foundation for Infantile Paralysis. 
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been vaccinated in Michigan during 
1954 received a booster inoculation in 
May. Information was obtained from 
the Vaccine Evaluation Center as to 
which children had actually received 
the vaccine, not placebo, and through 
the cooperation of the health depart- 
ments in three of the counties* 119 
previously vaccinated children were 
bled before receiving the booster and 
again two weeks later. In Kent County 
a vaccine rated as “good” in the Sum- 
mary Report had been used for the 
primary stimulus; in two counties, 
Lenawee and St. Clair, a vaccine rated 
as “poor” had been used. Eighty-three 
paired sera were obtained from Kent 
County and a total of 36 paired sera 
from the other two counties. The 
booster inoculation in all three counties 
was performed with vaccine from one 
manufacturer (although not the same 
as in 1954), but a different lot was 
used in Kent County from that used in 
Lenawee and St. Clair Counties. The 
sera were separated and stored at 4° C 
until tested. 


Results 


The sera were tested for antibodies 
against the three prototype viruses by 
the same technic used in this labora- 
tory during its participation in the 1954 
field trial.2 This consisted of adding 
0.25 ml of the desired serum dilutions 
(1/4, 1/8, 1/16, 1/64, 1/256, and 
1/1,024) to tubes containing cultures 
of HeLa cells in 0.25 ml of tissue cul- 
ture fluid.* After the serum dilutions 
had bathed the cells for approximately 
one hour, 0.25 ml of the three standard 
viruses representing 100 tissue culture 
doses was added to the appropriate 
tubes. Virus titrations and homologous 


*We are indebted to Dr. John Morley, 
Kent County, Dr. C. C. Benjamin, St. Clair 
County, and Pearl Haist, Lenawee County, for 
their assistance and cooperation in obtaining 
blood specimens. 
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serum controls were incorporated in 
each test. The tubes were incubated 
at 37° C and read usually on the third 
or fourth day at which time microscopic 
examination revealed cytopathogenic 
evidence of virus activity if present. 
Such cytopathogenicity was interpreted 
as evidence that the serum dilution had 
not neutralized the 100 TCD of virus. 
The highest serum dilution preventing 
any such change was taken as the anti- 
body titer. 

This test compared more nearly to 
a protection test than to the routine 
neutralization test usually performed 
in tissue cultures where the virus-serum 
mixtures are incubated together before 
their addition to the susceptible cells. 
Comparative tests with different tech- 
nics, both in this laboratory and by 
exchanging sera with other laboratories, 
show that this technic resulted in lower 
titers of antibody and is in effect a 
more severe test for a given serum. 
Repeated tests with standard sera and 
viruses since 1954 have indicated a 
further decrease in the sensitivity of 
this method. The antibody titers of 
these children before and after primary 
vaccination, however, had been deter- 
mined by this technic and reported to 
the Vaccine Evaluation Center in 1954. 
Since some specimens had been ex- 
hausted and because of the time involved 
in retesting, they were not repeated at 
the same time with the pre- and post- 
booster sera from 1955 even though 
such simultaneous testing would have 
been more desirable. Therefore, in 
order to make the two sets of results as 
comparable as possible, the 1955 sera 
were tested by the same technic rather 
than by a more sensitive one. 

Figures 1 and 2 represent the serum 
antibody changes of individual chil- 
dren of the three counties following 
primary vaccination and after the 
booster inoculation one year later. It 


will be seen that those in Kent County 
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Figure 1—Serum Antibody Changes, Kent County, 83 Subjects 
Pre- and Pestvaccination 


<4 488 16 642561024 <4 488 16 64 2561024 <4 488 16 64 2561024 
LEVEL OF 3 RD BLOOD 


Figure 2—Serum Antibody Changes, Lenawee and St. Clair Counties, 
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(Figure 1) had a good primary response 
to the three injections. This is in keep- 
ing with the conclusion of the Vaccine 
Evaluation Center for this lot of vac- 
cine, 304. It also shows that a definite 
increase in titer followed the booster 
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inoculation in most of the individuals. 
In contrast, Figure 2 shows that the 
primary response of children vaccinated 
with lot 503 in Lenawee and St. Clair 
Counties was generally unsatisfactory, 
especially for the development of anti- 
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Figure 3—Serum Antibody Titers Before and After Primary Vaccina- 
tion and Before and After Booster, One Year Later, Kent County, 
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bodies to Types I and II virus. This is somewhat different fashion in Figures 
obvious from the figure even though 3 and 4 which indicate the serologic 


the numbers are smaller. 


However, the status of the children before and after 


response to the booster appears to be primary vaccination and a year later, 


quite good. 


before and after the booster, and show 


These same results are presented in in summary fashion the exact antibody 
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Figure 4—Serum Antibody Titers, Before and After Primary Vaccina- 
tion and Refeore end After Booster One Year Later, Lenawee and 
St. Clair Counties, 36 Subjects 
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levels of the groups at each of the four 
bleedings. These figures tend to em- 
phasize the differences in primary re- 
sponse following good and poor pri- 
mary vaccination (Kent vs. Lenawee 
and St. Clair Counties), but in addition 
demonstrate that in the Kent County 
children a decline in serum antibody 
titer had occurred over the period of 
the year following primary vaccination. 
The decline did not appear to be as 
marked in children receiving the poor 
vaccine. In fact the fold-decrease in 
the Types II and III antibody titers in 
Kent County children was twice that 
observed in Lenawee-St. Clair children. 

Figure 3 also shows that even though 
the booster inoculation was effective in 
raising the antibody titer over the pre- 
booster level, there were fewer with 
titers of 1/1,024 than were observed 
following primary vaccination. This 
was particularly evident among the Type 
III data. In order to consolidate the 
results, the geometric mean of the anti- 
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body titers was determined for the 
various groups and is presented in 
Figure 5, which shows the tendency of 
the serum antibody titers to return to 
their prevaccination levels after one 
year regardless of whether the primary 
stimulus was good or poor. Further- 
more, another phenomenon which was 
not anticipated is seen in these tests, 
namely, that the ultimate response fol- 
lowing the booster inoculation appears 
to result in a greater increase over the 
prevaccination level when the primary 
stimulus was judged poorer. Thus, 
even though the Kent County children 
developed higher antibody titers follow- 
ing the primary vaccination than did 
those in Lenawee and St. Clair Counties, 
the postbooster levels of all groups were 
about the same. 

This finding emphasizes the impor- 
tance of the booster inoculation in the 
immunization procedure as described 
by Salk.*»® However, the response fol- 
lowing booster was by no means as 
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Figure 5—Geometric Mean of Antibody Level in Children Before and 
After Primary Vaccination and Before and After Booster One Year 
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Figure 6—Geometric Mean of Antibody Level in Children Bled 5 Times 
During Interval from Before Vaccination to After Booster, 18 


Subjects—Wayne County 


marked in the present study as in that 
reported by him. Several possibilities 
for this difference exist. As mentioned 
previously, the technic of testing for 
antibodies in this study was not as deli- 
cate and resulted in generally lower 
titers. In addition, the booster inocula- 
tions were given after one year rather 
than after 10 months as in his latest 
report,” although in a previous study ® 
Salk administered a booster 20 months 
following two small doses of monova- 
lent vaccine with an excellent response. 
The present report represents actual 
field conditions for both the primary 
and the booster injections. Further- 
more, and perhaps most important of 
all, the antigenic potency of the vaccines 
used in the two studies may have 
differed considerably. Unfortunately, 
the material used for booster inocula- 
tions was not used elsewhere, and no 
data are available concerning its efficacy 
as a primary stimulant. 

Additional data which serve to elimi- 
nate the first of these possible discrep- 
ancies are illustrated in Figure 6. The 
children, ranging in age from one to 
six years, represent a small number of 
those under observation in a separate 
vaccination study’ and are included 
here because they have been followed 
over a period of one year, during which 
time they were bled before and after 
primary vaccination, six months later, 


and before and after booster inocula- 
tions. All five sera of each child were 
tested on the same day; furthermore, 
the virus-serum mixtures were pre- 
incubated for one hour at room tem- 
perature before addition to tissue cul- 
tures with the result that generally 
higher antibody titers were obtained. 
The vaccines used for the primary im- 
munization and for the booster were 
different from those used in other chil- 
dren described in this report. The 
material used for the primary (309) 
was actually employed in the nation- 
wide field trial of 1954. 

Geometric mean antibody titers show 
a good primary response to vaccination, 
followed by a gradual decline over the 
intervening 12 months to a point slightly 
greater than prior to vaccination. The 
effect of the booster inoculation in these 
children, however, was much more 
pronounced than in the ones described 
previously in this report. In fact, the 
geometric mean titers after the booster 
should be even greater, since many sera 
neutralized 100 TCD of virus at the 
highest dilution employed (1/1,024) 
and many presumably might have gone 
much higher. The titers following the 
booster in all children against all three 
types of virus were much higher than 
before vaccination and in many per- 
sons the increase was from < 1/4 to 
> 1/1,024. 
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Summary 


The effect of a booster inoculation 
of poliomyelitis vaccine on the serologic 
status of children vaccinated one year 
previously in the nationwide field trial 
was investigated. A total of 119 indi- 
viduals in three counties were bled be- 
fore and after the booster inoculation. 
Their serum antibody titers were de- 
termined by neutralization tests in tissue 
cultures and compared with the titers 
of their sera before and after primary 
vaccination. 

Due to differences in the antigenic 
potency of the original vaccines the pri- 
mary immunizations had resulted in a 
good response in children of one county 
and in a poor response in two other 
counties. A decline in antibody titer 
over the next year was observed, and 
the average loss appeared to be more 
marked in those groups which had 
shown the better response. The booster 
inoculation resulted in a sharp increase 
in antibody titer for all groups, but was 
especially effective in those who had 
responded poorly after the primary 
vaccination. 

The pattern of antibody titers was 
observed in an additional group of 
younger children who were followed 


for the same period of time but who 
were tested by a more sensitive tech- 
nic. In these individuals a very satis- 
factory response to the primary vacci- 
nation was followed by a gradual decline 
and an excellent response to the booster 
inoculation. 

In spite of the difficulty of comparing 
results in groups receiving different 
vaccines in different areas, the data are 
of value in that they represent the 
serologic status of children immunized 
under actual field conditions and em- 
phasize the beneficial effects of the 
booster inoculation one year following 
primary vaccination. 
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“ . . Preventive medicine in public health . . . demonstrates the highest level 
of a state’s concern for its people through keeping them well, safeguarding the 
continuing health and strength of large groups of people rather than the ameliora- 


tion of the ills of individuals.” 


(From an address given by Governor George M. Leader of Pennsylvania, August 18, 1955, at 
the Fourth Annual Health Conference, State College, Pa. 
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Inapparent Infection with Western Equine 
Encephalitis Virus: Epidemiologic 


Observations 


GERALD D. LaVECK, M.D.; JOHN F. WINN, D.V.M., M.P.H.; and 


SARAH F. WELCH 


Any communicable disease against 
which antibodies can be demon- 
strated in more than 10 per cent of 
the population becomes a matter 
of immediate public health con- 
cern. So interest in this study— 
confined to a part of one western 
state—will extend far beyond the 
confines of that state and that sec- 
tion of the country. 


* In recent years Weld County, Colo., 
has been established as an endemic 
focus of western equine encephalitis 


(WEE). Because human and equine 
cases were reported in this area yearly 
from 1937 through 1949, Weld County 
was selected by the U. S. Public Health 
Service as an area in which to conduct 
special encephalitis studies on various 
facets of the epidemiology of WEE in- 
cluding arthropod vectors, birds, and 
vertebrate hosts. During the past five 
years the virus has been isolated numer- 
ous times from mosquitoes and birds.’~* 

In the spring of 1954 a survey of 
human sera for WEE antibodies was 
carried out in Weld County with the 
following three major objectives in 
mind: (1) to perform a general survey 
in an endemic area in order to deter- 
mine the past experience of a population 
group with WEE infection; (2) to 
delineate those groups at greatest risk 
of infection with respect to age, sex, 
place of residence, length of residence, 
and occupation; and (3) to determine 
by paired sera the number of individ- 


uals who developéd inapparent infec- 
tions with WEE virus over a given 
period of time. In order to fulfill this 
latter objective, it was necessary to 
bleed again a number of individuals in 


the winter of 1954-1955. Therefore,. 


by collecting specimens in the spring 
and second specimens from the same 
individuals in the winter, the number of 
conversions from negative to positive 
during the summer months might give 
an estimation of the activity of the virus 
in the area. 


Methods and Material 


Selection and Collection of Sera for 
Survey—From February through June, 
1954, human blood samples were drawn 
from 614 inhabitants of Welc. County, 
Colo. Blood was collected from four 
sources, the majority of samples being 
obtained from apparently healhy, adult, 
volunteer blood donors at the Weld 
County Blood Bank. The age groups 
18-50 were well represented from this 
source. A few second specimens were 
obtained from persons who returned to 
the blood bank. There were 74 speci- 


mens from first, second, and third grade 


Dr. Winn and Miss Welch are with the 
Public Health Service, Communicable Disease 
Center, U. S. Department of Health, Educa- 
tion, and Welfare, Atlanta, Ga. Dr. LaVeck, 
who had been with the department at the time 
vane was prepared, is now in Seattle, 

ash. 
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children. Of these, 63 gave second 
specimens in the following winter, con- 
stituting the principal source of paired 
sera. A small number of blood samples 
were from children admitted to the 
Weld County Hospital for various 
afebrile illnesses. The fourth source 
of specimens was from premarital and 
prenatal bloods submitted to the 
Weld County Health Department Labo- 
ratory for routine serologic determina- 
tions for syphilis. This is not intended 
to represent an unbiased sample of the 
population of Weld County: findings 
from this study merely reflect the trends 
noted in the population sampled and 
not necessarily the county as a whole. 

_ Approximately 10 ml of blood were 
collected aseptically by a laboratory 
technician from each individual in the 
study. At the same time, the technician 
completed a brief questionnaire for 
each donor. Sera were removed asep- 
tically and stored at —40°C. until 
tested. 

Serologic Test—The presence of 
antibodies was determined by means of 
the serum neutralization test employing 
half-day-old chicks® obtained from a 
local hatchery. The L2 — 34a strain of 
WEE virus obtained from the Com- 
municable Disease Center Virus and 
Rickettsial Laboratory at Montgomery, 
Ala., was used. The virus was titrated, 
using 20 per cent horse serum as a 
diluent, to find the chick LDso. Each 
serum specimen was tested at two levels. 
The virus inoculum varied from 6.8 to 
32 LDso at the lower level and from 68 
to 320 LDso at the higher level. Inocu- 
lum containing an appropriate LDso 
was added to an equal volume of serum 
to be tested, and the mixture incubated 
at 4° C. overnight. For each level, four 
chicks were inoculated subcutaneously, 
each with 0.03 ml of virus-serum mix- 
ture. The chicks were observed for 72 
hours and the number of specific deaths 
was recorded. 

The presence of specific antibodies 


against WEE virus was demonstrated 
by protection of those chicks inoculated 
with the virus-serum mixture. If no 
antibodies were present in the serum, 
three or four chicks would become weak 
and prostrate and die within 2440 
hours. In contrast, if three or four 
chicks lived for 72 hours, sufficient anti- 
bodies were present in the serum to 
neutralize the amount of virus inocu- 
lated. A serum containing enough 
antibodies to neutralize from 68 to 320 
chick LDso is considered positive, while 
a specimen with antibodies that neu- 
tralizes from 6.8 to 32 chick LDs9 but 
fails to neutralize the higher concentra- 
tion of virus is weakly positive. A re- 
sult is considered equivocal when two 
out of four chicks survive after receiv- 
ing the low concentration of virus and 
all four chicks die with the higher 
concentration. 

All persons with a positive or a 
weakly positive serum were queried to 
determine whether there was a past 
history of clinical encephalitis. 


Results 


Of 614 sera tested, 30 sera protected 
against both levels and are considered 
strongly positive (+-+-), while 37 neu- 
tralized the low level but not the high 
level virus and are classified as weakly 
positive (+). Twenty-one were found 
to be equivocal for antibodies. By 
combining +-+ and + sera, 10.9 per 
cent of the population sampled were 
positive for WEE antibodies, Only 
one of the 67 individuals with positive 
serum gave a history of having had 
encephalitis in the past (Table 1.) This 
49-year-old farmer, whose serum is 
now weakly positive for WEE, lives on 
irrigated land 15 miles south of Greeley 
and was hospitalized in 1940 with clin- 
ical encephalitis. The remaining per- 
sons with positive sera had subclinical 
or unrecognized infections with the 


WEE virus. 
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Table 1—Inapparent Infections with Western Equine Encephalitis, as Measured by 
Neutralizing Antibodies, Weld County, Colo., 1954, by Specified Classifications 


Results of Neutralization Tests 


Per cent 
Classification Number Number Number Number Positive 
Groups Tested ++ + Equivocal (+ + and +) 


Total 1954 Sera 614 30 21 
A. Age (years) 
0-14 
15-29 
30-44 
45-59 
60 and over 


. Length of Residence (years) 

less than 1 

14 

5-9 

10-14 

15-19 
20-24 
25 and over 

Unknown 


C. Age and Length of Residence 
(years) 

Age Residence 

4-la Less than 5 
5 and over 

15-29 Less than 10 
10 and over 

30 and Less than 10 

over 10 and over 
Unknown 


. Urban or Rural 
Urban 
Rural 


S on 
NO 


— 
BRS 


Core 


~ 
& OO 


Place of Residence 
Greeley proper 
Greeley fringe-area 
Irrigated land: 
north of Greeley 
south of Greeley 
Nonirrigated land 


. Residence on Irrigated 
or Nonirrigated Land 
Irrigated 
Nonirrigated 


. Place of Employment 
Outdoors 
Indoors 
Similar times of both 


B 
76 
116 
30 
59 
241 1 
4 
24 2 0 8.3 og 
64 3 0 4.7 
72 6 4 13.9 
112 12 15 24.1 
81 1 0 1.2 
257 6 18 9.3 
4 0 0 sh 
291 16 20 12 12.4 
E. « 
323 14 17 9 9.6 
76 4 5 3 11.8 
95 6 7 6 13.7 
107 5 7 3 11.2 
13 1 1 0 15.4 | 
601 29 36 21 10.8 
g1* 11* 2° 1* 14.3* 
149 13 13 6 17.4 
120 1 4 3 4.2 
345 16 20 12 10.4 oa 
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Table 1 (Continued) 


Results of Neutralization Tests 


Per cent 
Classification Number Number Number Number Positive 
Groups Tested Equivocal (+ + and +) 


H. Occupation 


Farmers 121 
Skilled and unskilled 

manual workers 79 
Housewives 131 
Students 110 
Professional and 

semiprofessional 112 
All others 61 


9 10 6 15.7 
5 7 2 15.2 
7 9 6 12.2 
5 2 2 6.4 
1 4 2 4.5 
3 3 3.1 


Age Distribution—Individuals from 
15 to 30 years of age had a prevalence 
rate of 20.1 per cent for WEE ari- 
bodies, which is higher than those of 
other age groups, as shown in Table 
1-A. A second peak in the relative 
frequency of positive tests was noted in 
persons over 60 years of age among 
whom 15.2 per cent were positive. 
Although rates for persons over 60 
were relatively high, a low percentage 
of positives occurred in those from 30 
to 60 years of age. 

Sex Distribution—In Weld County, 
11.7 per cent of 384 males and 9.6 per 
cent of 230 females were positive for 
antibodies as given in Table 2-A. The 
percentage of positive sera was higher 
in males than in females in the age 
group 15 through 29 years, but in those 
over age 45 the relationship was 
reversed. 

Length of Residence—Individuals 
who had been residents of Weld County 
for the past 15 to 24 years had an ap- 
preciably higher rate of WEE positive 
sera than all other residents in the same 
county (Table 1-B). 

By considering both age and length 
of residence at once, some of the con- 


* Includes 78 specimens collected in 1953 but tested in 1954. 
++ Serum neutralizes 68 to 320 chick LD,, 
+ Serum neutralizes 6.8 to 32.0 chick LDso 


founding of each in tabulating the other 
can be resolved (Table 1-C). Of the 
88 children, 32 could be listed as defi- 
nite immigrants with three positives, 
which cannot be regarded as different 
from the 56 resident children. Young 
adults (15-29) still have the highest 
percentage of positives no matter how 
they are classified. In this group, resi- 
dents of at least 10 years revealed 24.1 
per cent positive, whereas those with 
less than 10 years’ residence had 13.9 
per cent positive. Adults over 30 years 
of age with at least 10 years’ residence 
had 9.3 per cent positive, and those 
with less than 10 years’ residence had 
only 1.2 per cent positive. 

A study of the sex distribution as 
related to length of residence revealed 
that, among those who had lived in 
the area for less than 20 years, the rate 
of positives was appreciably greater in 
males than in females. However, the 
rate of positives was higher in females 
than in males for persons in residence 
25 years or more (Table 2-B). 

Geographic Distribution — Neutraliz- 
ing antibodies against WEE were de- 
tected in 12.4 per cent of the rural and 
9.6 per cent of the urban population 
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Table 2—Inapparent Infections with Western Equine Encephalitis, as Measured 
by Neutralizing Antibodies, Weld County, Colo., 1954, by Sex and by Age or 
Length of Residence 
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Males 


Females 


Classi- No. 
fication No. No. No. Equiv- 
Groups Tested ++ + _ ocal 


Per cent Per cent 
Positive No. Positive 
(++ No. No. No. Equiv- (++ 
and+) Tested ++ + ocal and+) 


Total Sera 


A. Age (years) 

0-14 40 2 0 0 
15-29 109 14 i4 4 
30-44 156 4 5 7 
45-59 57 0 3 1 
60 and over 0 3 1 


11.7 


5.0 48 3 0 0 6.2 
25.7 75 12.0 
5.8 53 l 2 8 5.7 
5.3 30 0 3 O- 10.0 
3.6 2 2 1 16.7 


B. Length of 
Residence (years) 
less than 1 17 
14 47 
5-9 65 
10-14 17 
15-19 25 
20-24 43 
25 and over 168 
Unknown 2 


— 
CONS 


ove 


11.8 27 0 oe ow 
12.8 29 l 1 1 6.9 
4.6 51 3 5.9 
17.6 13 0 
24.0 19 0 Se 10.5 
18.6 16 0 2 1 12.5 
10.1 73 6 
os 2 0 0 


++ Serum neutralizes 68 to 320 chick LD; 
+ Serum neutralizes 6.8 to 32.0 chick LD;, 


sampled (Table 1-D). According to 
descriptions of past epidemics,® clinical 
case rates were greater in rural popula- 
tions, where exposure to the mosquito 
vector is presumably greater. The 
results of this study of inapparent in- 
fections in rural and urban populations 
do not parallel the findings of past out- 
breaks of clinical infections. The divi- 
sion into rural and urban groups in 
Weld County may be artificial since the 
only urban district is Greeley, a town 
of 21,000 people. Although this is de- 
fined as an urban area by the U. S. 
Bureau of the Census, it may well be 
classified ecologically as a rural area; 
thus, the entire population studied 


might be considered rural and the 
separation into rural and urban groups 
of no significance. 


Weld County was divided into five 
regions to determine in which area the 
population was at greatest risk of ex- 
posure to the virus. Table 1-E shows 
that the sampled populations of all 
areas had similar percentage positives 
for WEE antibodies. 

Past surveys in 1950 and 19517 
demonstrated that antibodies were 
found relatively more frequently in 
persons living on irrigated land (12.5 
per cent) in Weld County than in those 
living on nonirrigated land (5.7 per 
cent). This may be due to the lower 
Culex tarsalis population in nonirri- 
gated areas. Unfortunately, the present 
survey did not include a sufficiently 
large sample from nonirrigated land to 
re-evaluate this relationship. However, 
for a comparison, laboratory tests were 
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performed on 78 specimens which had 
been collected in 1953 from inhabitants 
of Nunn, Colo. This small town of 395 
population is located 20 miles north of 
Greeley in nonirrigated territory. By 
including these samples with those ob- 
tained in 1954, 10.8 per cent of sera 
from persons residing on irrigated land 
were positive as compared with 14.3 
per «cent on nonirrigated land, Table 
1-F. Therefore, it would appear from 
this survey that inhabitants of both 
irrigated and nonirrigated areas have 
been subjected to similar risks of de- 
veloping inapparent infections with 
WEE virus. 

Occupation—In order to determine 
the effect of occupation on inapparent 
WEE infections, the sampled popula- 
tion was classified into three groups. 
Table 1-G reveals that 17.4 per cent of 
the population whose occupations re- 
quired a great deal of outdoor activity 
had antibodies while only 4.2 per cent 
of those employed indoors had demon- 
strable antibodies. The group that 
worked both indoors and outdoors was 
intermediate with 10.4 per cent posi- 
tives. The three groups are similar in 
regard to sex distribution and place of 
residence, but the group that worked 
both indoors and outdoors contains a 
number of students which lowers the 
age distribution in that group. How- 
ever, the comparison between the in- 
door and outdoor categories is prob- 
ably valid. As might be expected, 
farmers and manual laborers lead other 
occupational groups in percentage of 
positive reactions (Table 1-H). , 

Incidence of Inapparent Infections— 
To determine the incidence of inap- 
parent WEE infections developing dur- 
ing the summer of 1954, sera were ob- 
tained in the following winter from 78 
volunteers who had been bled in the 
spring. Sixty-three paired sera were 
from pupils in one school in Greeley, 
and 15 pairs of sera were collected 
from donors at a blood bank. 


Five individuals with paired sera had 
WEE antibodies in both specimens. 
The remaining 73 pairs were negative 
for specific antibodies. From this small 
and biased sample there was no evi- 
dence of inapparent WEE infections 
acquired during the summer of 1954. 
Just one clinical case of WEE was re- 
ported in Weld County during the year. 
Additional sera from a number of in- 
dividuals tested at regular intervals 
might clarify the relationship between 
clinical and subclinical infections and 
reveal the patterns in which subclinical 
infections may be manifested in the 
host. 


Discussion 


In this study sera that neutralize 6.8 
to 32.0 LDso and sera that protect 
against 68 to 320 LDso are both con- 
sidered positive. A two-level screening 
procedure was used rather than deter- 
mining a neutralization index, because 
of the simplicity and the sensitivity of 
the former. A preliminary survey was 
conducted in Weld County in 1950 and 
19517 in which 10.6 per cent of the 
population sampled had WEE anti- 
bodies. Mice were employed as the 
laboratory animals and a neutralization 
index of 50 or greater was considered 
positive; an index of 32 to 50 was 
classified as equivocal. By including 
both + + and + sera as positive in 
the 1954 survey, 10.9 per cent of the 
sera had antibodies. Therefore, this 
1954 study, which employed chicks, is 
in close agreement with the 1950 and 
1951 survey in which mice were used. 

A serum which neutralizes no more 
than 6.8 to 32 chick LDso of virus may 
represent a waning antibody titer from 
a previous infection with WEE virus. 
An equivocal result may denote an even 
lower antibody titer due to a still longer 
period of time since infection. Higher 
rates of weakly positive and equivocal 
sera are noted in individuals who have 
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resided in Weld County for more than 
15 years. 

Outbreaks of clinical arthropod-borne 
encephalitis were reported each year in 
Weld County during the summer sea- 
sons from 1938 through 1941 and to a 
lesser extent in 1944 and 1949. Past 
epidemics in California and elsewhere 
indicate that the attack rates for clini- 
cal WEE infections are frequently high- 
est in infants, young children, and 
elderly people.*»® An explanation for 
Weld County’s high rates in groups 
under age 30 might be resolved by the 
fact that the severe outbreaks from 1938 
through 1941 resulted in subclinical or 
undiagnosed WEE infections in chil- 
dren and in older individuals in their 
fifties and sixties. After 14 to 17 years 
high rates are still present in these 
same persons now 15 to 30, and 60 
years of age and over. Residents of 
Weld County who have lived in the 
area for the past 15 to 24 years showed 
a higher rate of positive sera than 
other residents. This is in accordance 
with the premise that many of these 
people were infected during 1938 to 
1941 outbreaks and have retained serum 
neutralizing antibodies since that time. 

Several hypotheses may be proposed 
from these results. The young adult 
immigrants in this study apparently had 
an appreciable exposure before moving 
to Weld County. Older immigrants 
either came from clean areas and were 
not subjected to exposure, or had re- 
verted to serologic negatives and were 
not re-exposed. Older adults in general 
had lower percentages of positives. The 
total data lend credence to a theory of 
Weld County being an enzootic area 
with age-sex-occupational hazards de- 
fining the exposure and re-exposures, 
and WEE béing a disease which pro- 
duces an immunogenic response that 
may not be serologically evident after a 
period in the magnitude of 1-10 years 
without re-exposure. For example, the 
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predominance of positive sera from in- 
dividuals under age 30 years as com- 
pared to those over age 30 might be 
due to an increased exposure to mos- 
quitoes because of occupational differ- 
ences. It is known that Culex tarsalis 
bites human beings most frequently just’ 
prior to darkness." Many farmers, 
filling station attendants, ranchers, and 
others employed outside work in the 
evenings and are exposed to bites at 
that time. Although this undoubtedly 
is a factor, indoor as well as outdoor 
workers under age 30 had higher rates 
of positive sera than indoor or outdoor 
workers over age 30. From these data 
it is our impression that the age dis- 
tribution of persons with positive sera 
is not entirely a function of occupation 
but may be the effect of unknown 
factors. 

Observations from past experience in 
California and Colorado" indicate that 
clinical attack rates for WEE are about 
twice as high in males as in females. 
It has been suggested that this may be 
a reflection of occupational differences 
and the opportunity for exposure. 
Lennette and Longshore® have stated 
that such an explanation is noi entirely 
satisfactory because the differences in 
sex distribution are also noted in child- 
hood age groups. In this study 11.7 
per cent of males and 9.6 per cent of 
females had had inapparent infections 
as evidenced by WEE antibodies. The 
percentage of positive sera was higher 
in males than females in the 15- to 30- 
year-age group, but the relationship was 
reversed in those over 45 years of age. 
This is not in complete agreement with 
the published sex distribution of clini- 
cal infections. 

Although the sample of paired sera 
is inadequate to make an evaluation, 
the lack of conversions and the rarity 
of clinical encephalitis cases emphasize 
the low risk of infection for human 
beings during the summer of 1954. 
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Because of unfavorable climatic factors 
the mosquito population was low in 
Weld County in 1954. A more exten- 
sive study would be necessary to esti- 
mate the conversion rate of inapparent 
infections. 


Summary 


Sera obtained from 614 inhabitants 
of Weld County, Colo., during 1954 
were tested for neutralizing antibodies 
against WEE to determine the frequency 
and epidemiologic pattern of inapparent 
infections. Antibodies were demon- 
strable in 10.9 per cent of the sampled 
population. For persons under 30 years 
of age the rate of positive sera was 
twice as high as that for persons over 
age 30. Although males and females 
had similar rates when all ages were 
considered, the percentage of positives 
was greater in males than females in 
the age group 15 to 30 years, but was 
higher in females over age 45. Resi- 
dents who had lived in the county for 
the past 15 to 24 years had higher rates 
than other residents. No significant 
difference was noted in the frequency 
of inapparent infections in rural and 
urban areas nor in irrigated and non- 
irrigated land. A higher per cent of 
persons with outdoor employment had 
positive sera than those with indoor em- 
ployment. Farmers and manual la- 


borers led other occupational groups in 
percentage of positive ieactions. 

Seventy-eight individuals were bled 
in the spring of 1954 and again in the 
fall to determine the incidence of in- 
apparent WEE infections during the 
summer months. None converted from 
negative to positive. 
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Cancer Research Grants to Scholars 


The Committee on Growth of the National Academy-Research Council invites 
applications for Grants for Scholars in Cancer Research offered by the American 
Cancer Society to assist institutions in the support of young scientists during the 
critical early period of their careers as independent investigators. Annual grants 
of $6,000 are awarded for three years with usual renewal for two additional years. 

Applications should be submitted by institutions on behalf of candidates not 
later than January 1, 1956. Applications blanks from: Executive Secretary, Com- 
mittee on Growth, National Academy-Research Council, 2101 Constitution Averiue, 


N.W., Washington 25, D. C. 
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Summary of Federal and State Alcoholism 


The phenomenal growth of the 
public health attack upon alcohol- 
ism is pointed up in this brief re- 
port. “Ten years age there was not 
a single state having a forrial pro- 
gram for alcoholism. Now there are 
thirty-four . . .” encouraging 
record indeed! 


*§ Information about state alcoholism 
programs presented here is gained 
from surveys made for the National 
States Conference on Alcoholism (Octo- 
ber, 1954) and for the Licensed Bev- 
erage Industries, Inc. (1955) and from 
reports of the regional mental health 
consultants, U. S. Department of Health, 
Education, and Welfare. 

Our over-all approach in the Public 
Health Service is based on the assump- 
tion that alcoholism is a symptom com- 
plex, a reaction syndrome related to 
deeper problems of the individual per- 
sonality, his emotional maturity, psy- 
chological and _ physiological func- 
tioning, and his interactions with 
significant other persons. Facilities 
services for alcoholism are 
considered to come within the scope 
of the National Mental Health Act. 
Recommendations are made to state 
agencies that alcoholism be considered 
a public health problem, and as such, 
should be subjected to methods appli- 
cable to other public health activities: 
determination of the extent of the prob- 
lem, analysis of the situations in which 
alcoholism occurs, case finding, early 
diagnosis, treatment, and public educa- 
tion. Treatment and rehabilitation are 
conceived broadly to include any com- 


Programs in the United States 
JOHN A. LEWIS, M.D., F.A.P.H.A. 


bination of measures, medical, psycho- 
logical, social, economic, taken collec- 
tively which are useful in assisting the 
patient to achieve continued sobriety 
and adjust more successfully to his 
family and community, with greater 
satisfaction for himself. 

The federal government does not have 
an administrative unit specifically as- 
signed to do something about alcoholism 
as a public health problem. The focal 
point in the Public Health Service for 
coordinating activities for alcoholism 
is the Community Services Branch, Na- 
tional Institute of Mental Health, which 
with the Bureau of State Services di- 
rects the consultation and other assist- 
ance provided by the Regional Offices 
to the state alcoholism programs. In 
1954 a grant was made by the Train- 
ing Branch of the National Institute of 
Mental Health for an institute held by 
the National States Conference of Al- 
coholism Programs to review research 
in the alcoholism field. Grants are 
available to qualified applicants, indi- 
viduals, or groups for training and for 
research in this field. Intramural re- 
search on alcohol addiction is carried 
on at the Public Health Service Hospi- 
tal, Lexington, Ky. 

Ten years ago there was not a single 
state having a formal program for alco- 


Dr. Lewis is the psychiatric consultant of 
Region III, Department of Health, Education, 
and Welfare, and a staff member of the Com- 
munity Services Branch, National Institute of 
Mental Health, Bethesda, Md. 

This paper was presented at the Round 
Table on Alcoholism, American Psychiatric 
—— in Atlantic City, N. J., May 10, 
955. 
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holism. Now there are 34, of which 
31 have operating programs; three 
states have groups appointed by their 
legislatures or governors to study the 
problem. The total amount ‘of public 
funds appropriated for the latest known 
year (1954 or 1955) for all state pro- 
grams was $3,053,348. These figures 
range from $7,007? for Montana to 
$400,575 for Florida. Twelve states ! 
appropriated more than $100,000. There 
is considerable variation among the 
states in the per capita amounts ex- 
pended. These vary from 23 cents per 
capita per year in New Mexico to three- 
tenths of a cent in Mississippi and Min- 
nesota. In addition to these formal 
programs, there are other public ex- 
penditures, the total amourt of which 
cannot be estimated, made by state and 
local health and welfare agencies in 
attempts to alleviate the problems 
caused by alcoholism. Included in this 
category are the sums spent for hos- 


pitalization of alcoholics in state mental 
or other institutions, public health nurs- 
ing, health education, child welfare 
services, and services provided for al- 


coholics and their families in local 


mental health clinics. 
The first state program was estab- 
lished in Connecticut in 1945 as a com- 


1. Connecticut, District of Columbia, Flor- 
ida, Georgia, Massachusetts, Michigan, New 
Mexico, New York, North Carolina, Ohio, 
Pennsylvania, Virginia 

2. Alabama, Colorado, Georgia, Kansas, 
Louisiana, Michigan, New Mexico, North 
Dakota, Oregon, Tennessee, Texas, Vermont 

3. District of Columbia, Indiana, Maine, 
Maryland, Massachusetts, Montana, New 
Hampshire, New Jersey, Pennsylvania, Vir- 
ginia 

4. New York, North Carolina, Ohie 

5. Minnesota and Wisconsin 

6. Florida and Louisiana 

7. Arizona, Arkansas, Colorado, Delaware, 
Idaho, Illinois, Iowa, Kentucky, Mississippi, 
Missouri, Nebraska, Nevada, Oklahoma, 
South Carolina, South Dakota, Texas, 
Wyoming 
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mission independent of other health and 
welfare agencies. Since then 12? addi- 
tional states have created independent 
agencies. Eighteen state programs are 
integrated with other state health or 
welfare agencies. Ten * of these operate 
as units of state health departments. 
Three * ace in state mental health agen- 
cies, two" in welfare departments and 
two ® in departments of institutions.’ 
Of the state programs, five engage 
only in educational activities. One in 
education and research, 11 in educa- 
tion and treatment, and 11 in education, 
treatment, and research. Seventeen” 
states have no operating programs. A 


Expenditures for ‘Alcoholism 
Programs by States 


Per capita 
Expenditure 


State 


State Funds 


$ 16,000 
10,000 
330,578 
125,000 
400,575 
188,000 
30,000 
50,000 
85,000 
9,000 
35,000 
113,200 
106,445 
7,500 
7,065 
7,007 
75,000 
47,000 
154,058 
182,815 
172,092 
7,500 
150,000 
81,147 
250,000 
86,240 


Alabama 
Colorado 
Connecticut 
District of Columbia 
Florida 
Georgia 
Indiana 
Kansas 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Montana 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 

Oregon 
Pennsylvania 
Rhode Island 
Tennessee 
Utah 
Vermont 
Virginia 
Wisconsin 


SERZERERSEE 


hel 
a 
r 
Ly 
75,000 
26,000 
134,230 
66,896 
> 


wide variety of research projects are 
carried on by the 11 states. Examples 
of these are studies such as hormonal 
investigations, the effects of vitamins, 
the effects of pharmacological agents 
such as Antabuse and tranquillizing 
drugs such as chlorpromazine, the psy- 
chological characteristics of alcoholics, 
individual and group psychotherapy, 
sociodiuma and psychodrama, studies 
of incidence and prevalence, estimations 
about the cost of alcoholism to the 
community, the use of alcohol by high 
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ism on family life and the problems of 
“skid-row” alcoholics. 

There is a definite trend for states to 
develop specific programs to coordinate 
activities on a state-wide basis of a 
research, treatment, and educational 
nature since Connecticut first established 
its program 10 years ago. Each year 
the total sums of public moneys appro- 
priated for these purposes have in- 
creased. There is still a long way to 
go before it can be said that there are 
coordinated, nation-wide efforts to pre- 


vent alcoholism and rehabilitate those 


afflicted. 


school students, the relationship of al- 
ccholism to crime, the effect of alcohol- 


Atomic Energy Commission Industrial Medicine Fellowships 


The U. S. Atomic Energy Commission is offering to physicians for the year 
* 1956-1957 eight fellowships in industrial medicine. The selection is made by AEC 
on the recommendation of a Committee on Fellowships whose chairman is Dr. 
Henry A. Blair, director of the atomic energy project at the University of Rochester. 
Final date for receipt of applications for fellowships beginning July 1 or the fall of 
1956 is January 1, 1956. 

Physicians to be eligible must have been graduated from an approved college 
of medicine at least two years prior to beginning tenure of the fellowship, must be 
United States citizens licensed to practice ‘n one of the siates or territories, and 
will be required to have a full FBI background investigation and be cleared by the 
commission prior to fellowship award. 

The training program consists of an academic year at a university offering an 
approved graduate course in industrial medicine that can provide special training 
facilities in the health problems associated with the atomic energy program. A 
second year is devoted to inplant training at AEC contractor installations, such as 
Oak Ridge, Los Alamos, Richland, or others with major industrial medical units. 

Stipend for the first year is $3,600 plus $350 for each dependent and an 
allowance for tuition and laboratory fees. The inplant year carries a stipend of 
$6,000. Normally, this year follows the academic year but the commission is not 
obligated to provide the second year’s fellowship nor is the fellow obligated to take 
the inplant training year. The fellow has no obligation to seek employment with 
AEC nor does AEC have obligation to provide employment upon completion of 
training. 

Further information from Dr. Henry A. Blair, AEC Fellowships in Industrial 
Medicine, University of Rochester, Rochester 20, N. Y. 
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Applications of Germicidal Ultraviolet in 
Infectious Disease Laboratories 


|. Sterilization of Small Volumes of Air by 


Ultraviolet Irradiation 


ORRIN T. MILLER; RICHARD F. SCHMITT; and G. BRIGGS PHILLIPS 


Bacteriological laboratory staffs 
engaged in studies or services in 
which infectious aerosols or other 
air contaminants are discharged 
will welcome the safeguards sug- 
gested by this research. 


*~ Exhaust air from forcibly aerated 
bacterial cultures often contains viable 
organisms (Table 1). The air from 
small airtight chambers used for study 
of bacterial aerosols or used for respira- 
tory challenge of small animals likewise 
contains residual organisms. In both 
instances the exhaust air should be 
sterilized if the organisms are infectious 
for man. 

Possible methods for treatment of 
such air are electrostatic precipitation, 
filtration, incineration, steam steriliza- 
tion, and ultraviolet (UV) irradiation. 
Although each method has certain ad- 
vantages and disadvantages, steriliza- 
tion by UV seems suited to the situa- 
tions outlined above. Though UV 
irradiation is often impractical as a 
means of sterilizing large volumes of 
moving air because the lamps required 
take up too much space, this limitation 
does not apply to small volumes of air 
at relatively low flow rates. UV irradi- 
ation offers these advantages: (1) no 
resistance to air flow; (2) no significant 
generation of heat; (3) relatively inex- 
pensive; (4) low operational cost; and 
(5) portability and light weight. 


Several UV sterilizers for small 
volumes of air were constructed and 
tested prior to the development of the 
apparatus described below. These con- 
sisted of one or two high intensity UV 
lamps, sometimes in combination with 
high ozone producing lamps, inclosed 
in glass or aluminum tubes. Tests 
showed that these models did not 
sterilize air containing bacterial spores, 
although all vegetative bacteria were 
killed. The model selected for final 
evaluation employed four UV lamps. 


Description of the UV Air Sterilizer 


The sterilizer consists of four alumi- 
num tubes so joined by small airway 
pipes that air, entering at the end of 
one tube, flows over the UV lamp in 
that tube and out the other end into and 
then out of each of the other three tubes 
in turn, before finally leaving the 
sterilizer (Figure 1). Each tube is 35 
inches long and 1%% inches in diameter 
and contains one G36T6 UV lamp.* 
These lamps produce relatively large 
amounts of 2537A radiations and have 
a life expectancy of 6,000 hours. Each 
lamp is positioned and sealed in the 
aluminum tube by means of two rubber 
stoppers, one at each end of the tube. 
The lamps are operated from an outside 
ballast supplying 420 milliamperes cur- 
rent to each lamp. 


* Westinghouse Electric Corporation. 
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Table 1—-Organisms Recovered From Exhaust Air of Forcibly Aerated 
Broth Cultures of Serratia indica 


Rate of Air Flow 


Organisms Recovered 


in Cubic Feet Per Cubic Foot of 
Aerated Culture * Per Minute Exhanst Air 


50 ml in a 250 ml 
Erlenmeyer flask 


100 ml in a 500 ml 
Erlenmeyer flask ° 


200 ml in a 1,000 ml 
Erlenmeyer flask 


0.46 1.78x 104 
0.46 2.18x 104 


0.46 1.64x 10° 


* Concentration of S. indica culture was 3.3.x 10* organisms per mi. Results are an average of 


three experiments. 


The apparatus has a total volume of 
approximately 0.092 cubic feet and 
weighs 20 pounds. It is designed for a 
flow rate of 1 cfm of air. At this flow 
the exposure time of air-borne particles 
in the sterilizer is calculated to be 5.52 
seconds (1.38 seconds per tube). Each 
UV lamp used in the test model pro- 
duced a total UV output of approxi- 


mately 13 watts. In operation the 
temperature of the air in the sterilizer 
was 116.6° F. 


Test Methods 


Spores of Bacillus subtilis var. niger 
(referred to as B. globigii in previous 
publications) were used as the major 
test organism. Bacterial aerosols were 
generated with a Chicago type glass 
nebulizer (Rosebury, 1947) and passed 
through the sterilizer. The exhaust air 
from the apparatus was sampled with 
the lamps on and off. The off samples 
were collected by passing the air 
through a small tube filled with sterile 
cotton. Collected spores were subse- 
quently washed from the cotton and 
plated in the usual manner. The on 
samples were collected by sieve-type 
samplers (duBuy and Crisp, 1944) or 
slit samplers (Decker and Wilson, 
1954). The concentration of spores 


entering the tube was determined with 
cotton samplers. 

Spore suspensions of approximately 
1 x 10° spores per ml were nebulized at 
the rate of 2-3 ml per minute for two 
to four hours continuously. Tests were 
conducted using one, two, three, and 
four radiant lamps. 


Results 


Three separate experiments, repre- 
senting over eight hours of nebulizing 


during which the aerosol concentration - 


entering the sterilizer varied from 
3.8 x 10" to 4.1 x 10" spores per cubic 
foot of air, showed that the use of four 
lamps killed all test organisms in the 
exhaust air (Table 2). Experiments in 
which less than four lamps were lighied 
in the apparatus proved that sterility 
could also be obtained with three 
lamps, but two lamps and one lamp 
gave penetrations of 0.000002 and 
0.0002 per cent, respectively. Addi- 
tional tests at increased air flows of 4 
and 10 cfm showed that aerosols of 
Serratia indica could be sterilized by 
four radiant lamps (Table 2). 


The authors are associated with the Agent 
Control Branch, Safety Division, Camp 
Detrick, Frederick, Md. 
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Discussion 


UV lamps have been used success- 
fully in room air conditioners to treat 
recirculated air (Harstad, Decker, and 
Wedum, 1954). UV irradiation gave 
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a 99.98 per cent reduction of air-borne 
S. indica in a system with an air flow 
of about 319 cfm. 

The results of the studies with the 
UV air sterilizer show that it is an 


efficient means of sterilizing small 


Figure 1—Small Volume UV Air Sterilizer 


LAMP BALLASTS 


Vort 


Table 2—Comparative Efficiency of One to Four UV Lamps in the 
Ultraviolet Sterilizer in the Presence of Aerosols of B. subtilis 
Spores and Serratia indica * 


Cubic 
Feet of  plin 
Air Per 


Number of 
Radiant 
Lamps 
Burning 


Test 
Organism 


Sam- 


Time 
Minute Minutes Apparatus 


Organisms 

Per Cubic 
Foot 

Entering 


Organisms 

Recovered 

Per Cubic 
Foot 


Per cent 


Penetration 


B. subtilis 77 


spores 


3 


10 


20 


15 
Serratia 10 
indica 


4 


4 180 


4x10? 
4x107 
4x10° 
4x10? 
1x108 


2x108 


* Results are an average of four experiments. 
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volumes of highly contaminated air and 
that the use of four lamps in the ap- 
paratus provides a generous safety 
factor. In practical applications several 
important maintenance considerations 
must be kept in mind. Since visual 
inspection of a lighted UV lamp is not 
an accurate method of estimating UV 
output, no inspection windows have 
been provided in the apparatus. The 
outside temperature of each of the 
aluminum tuhes will indicate if the 
enclosed lamp is burning. Records 
should be kept of the periods of use of 
the apparatus so that replacement lamps 
may be installed after approximately 
6,000 hours of use. In addition, the 
lamps should be cleaned by wiping with 
alcohol after each 1,000 hours of use. 
Small intensity meters, such as the 
Westinghouse SM-600 meter, may be 
used periodically to check the UV out- 
put. A lamp should be replaced when 
it tests less than 60 per cent of its initial 
output. Formaldehyde vapors may be 
used to sterilize the entire apparatus 
before removing burned out lamps. 


Summary 


A UV sterilizer is described which 
is capable of eliminating high concen- 
trations of bacterial spores from air at a 
flow rate of 1 cfm and high concentra- 
tions of vegetative cells at 10 cfm. The 
apparatus utilizes four G36T6 UV 
lamps enclosed in aluminum tubes. The 
advantages of UV treatment of contam- 
inated air from aerated bacterial cul- 
tures and small aerosol chambers are 
indicated and maintenance procedures 
are given. It is suggested that the ap- 
paratus may be employed to sterilize 
small volumes of air containing infec- 
tious microorganisms. 
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Florida Medical and Dental Scholarships 
The Florida Legislature has provided for 10 state-financed scholarships each for 


medical students and for dental students who are Florida residents in need of finan- 
cial assistance and who will agree to practice for five years in a Florida small com- 
munity or rural area in need of medical or dental services. Grants of up to $1,000 
annually for four years are provided. The program is administered by the State 
Board of Health. 

The candidates are chosen on the basis of scholastic record and need for finan- 
cial assistance. In the selection of medical candidates, the State Board of Health 
has the help of a Medical Advisory Committee made up of the president of the 
State Medical Society, the secretary of the State Board of Medical Examiners, four 
state. medical school deans or other officers, and a practicing physician who is chair- 
man. Dental candidates are screened by the Scholarship Committee of the State 
Board of Dental Examiners and the director of the Bureau of Dental Health of th» 
State’ Health Department. 
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Consultation in Public Health 
JAMES F. MADDUX, M.D. 


In matters of health agency organi- 
zation the title “Consultant” is 
sometimes conferred rather loosely 
upon a staff member whose work 
extends into areas of supervision 
or administration. A clarifying dis- 
cussion of the nature of the con- 
sultative process and the role of 
the consultant is offered here. 


*} Consultation, or something akin to 
it, has been practiced since the first 
time one man turned to another for 
advice or counsel. It is probable that 
most professional persons have at some 
time consulted, or been consulted, 
although they may not have called it 
consultation. A number of articles on 
consultation appear in the recent litera- 
ture of medicine,'? psychiatry,** pub- 
lic health," nursing,'*-"* adult educa- 
tion,’® 2° and social work.??-*% 

Training in consultation does not 
ordinarily appear in the formal curricu- 
lums of any of the above disciplines, 
but need for training in consultation is 
acknowledged in the literature,*: * and 
recognition of such need is further 
evidenced in occasional seminars and 
conferences on consultation in the fields 
of social work and public health. 


Consultative Relationship 


Regardless of the organizational or 
professional setting there appear to 
be common features of consultation. 
Towle’s comment is a good starting 
point for discussion of these features: 
“Consultation involves the giving and 
taking. of help in an_ interpersonal 
relationship.” 

Ordinarily, consultation is initiated 


by the consultee’s calling on the con- 
sultant for assistance. The assistance 
may be requested on a specific problem 
or problems of immediate urgency or 
on general, continuing less urgent ones. 
It may be utilized once in a time of 
need, or intermittently over an indefi- 
nite period. 

The outstanding feature of the rela- 
tionship is its permissiveness. The in- 
dividual (or group, or agency) is free 
to seek or not to seek the consultant’s 
assistance. Having received advice, 
opinion, or information from the con- 
sultant, the responsibility and decision 
for using or rejecting such advice re- 
main with the consultee. The con- 
sultant has no responsibility for, or 
authority over the actions of the con- 
sultee. Implicit in the relationship, 
however, is the authority of the con- 
sultant’s knowledge, special skill, and 
professional conscience.?* 

Like most human relationships, con- 
sultation is a two-way process.’ Al- 
though the balance is usually weighted 
toward giving by the consultant, and 
receiving by the consultee, the con- 
sultant also receives and the consultee 
gives. While the consultant may have 
a store of knowledge relevant to the 
problem area, his giving effectively is - 
dependent upon receiving facts, impres- 
sions, and opinions about the unique 
problem of the consultee. The relation- 
ship may be characterized by successive 
reversals of giving-receiving direction. 
Presumably, a consultant could extend 
his knowledge indefinitely by learning 
from successive consultees. 

The emotional interaction between 
consultant and consultee is a prominent 
determinant of the effectiveness of the 
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relationship. Inevitably, personal emo- 
tional needs, characterological and cir- 
cumstantial, are brought to the consulta- 
tive relationship; and depending upon 
their nature and intensity, the relation- 
ship may be richly productive, or it may 
fail altogether. Not infrequently, scem- 
ingly inexplicable feeling intrudes into 
the relationship. Discussion of this 
“irrational” feeling requires a_ brief 
excursion into an area which is some- 
times referred to as psychodynamic 
theory. 

The quality and intensity of the emo- 
tional needs of the individual seem to 
be determined in large part by his pre- 
vious life experiences and the demands 
of his current life situation. Every 
person expends effort in maintaining a 
sense of security and self-esteem and in 
gratifying impulses toward productivity 
and creativity. When his emotional 
needs are insufficiently gratified the per- 
sop experiences anxiety and perhaps 
hostility. At some point of mounting 
frustration the person begins to erect 
psychological defenses (repression, de- 
nial, regression, displacement, rational- 
ization, etc.) which aim to reduce 
anxiety and permit a measure of grati- 
fication. These defense measures appear 
to be universal and essential for sur- 
vival. As an added convenience for the 
individual, they are brought into use 
automatically and unconsciously as need 
arises. 

The sources of feeling which may be 
brought to the consultative relationship 
are the gamut of human experience; the 
feelings themselves are often cryptic, 
concealed beneath complicated layers 
and combinations of defenses. 

It appears that the consultative rela- 
tionship is especially likely to mobilize 
feelings about dependency and author- 
ity. Some people seem unable to 
tolerate a need for help in themselves: 
some cannot tolerate needs for help in 
others. At the other extremes, some 
must work incessantly to create situa- 
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tions of dependency for themselves, or 
for others. Most people are somewhere 
between the extremes. The point to 
be made here is that the asking for, and 
the giving and taking of help in the con- 
sultative relationship, is likely to stir 
up preexisting dependency attitudes and 
perhaps to requife activation of defen- 
sive measures. 

Related to the dependency issue is 
the consultee’s fear that using consulta- 
tion represents an acknowledgment of, 
or will lead to exposure of, his inade- 
quacy. Somewhat similarly, the con- 
sultant may be afraid that giving 
consultation may expose lack of knowl- 
edge or other inadequacy on his part. 
Such anxiety may be neurotically or 
realistically based. In sufficient quan- 
tity it can severely handicap the 
relationship. 

Although directive authority does not 
exist in the consultative relationship, 
there is the previously noted authorita- 
tive component. Here, again, pre- 
formed patterns of response are likely 
to come into play. Consultant and con- 
sultee are likely to have some kind of 
habitual response to a situation of 
authority: acceptance, rejection, sub- 
mission, rebellion, or any gradation or 
combination of these. 

Another emotionally charged issue on 
the consultant’s side of the relationship 
is the problem of work gratification. 
The professional person has invested 
considerable effort in learning to per- 
form a highly technical job, and much 
of the pay-off of his investment comes 
from exercise and demonstration of his 
acquired skill. In consultation he is not 
ordinarily permitted to perform the task 
for which he was trained; he is required 
to help someone else do the job. His 
gratification must come, at least in art, 
from seeing someone else succeed: and 


Dr. Maddux is psychiatric consultant, 
Public Health Service, Region V. Bi 
Department of Health, Education and Wel- 
fare, Chicago, Tl. 
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he needs the endurance to permit an- 
other to fail at a job in which he thinks 
he could have succeeded. The con- 
sultant’s frustration in this area some- 
times prompts him to take over and 
attempt to do the job for the consultee. 


Elements of the Process 


Review of the literature and many 
case conferences on consultation make 
it appear that several elements occur 
regularly in the consultation process, 
although they may not be described 
precisely as given below. It will be 
attempted to describe these elements in 
something of chronological order, al- 
though they do not always appear in 
this order, and some of them appear 
recurrently, or continually throughout 
the process. A single consultative con- 
ference may not contain all these 
elements. 

1. Request for Assistance—The po- 
tential consultee becomes aware of a 
problem, or group of problems, and 
suspects that some person who has 
special knowledge or skill in the prob- 
lem area might be of assistance. His 
request for assistance may present a 
clearly defined problem with specific 
questions, or it may have a diffuse, un- 
focused quality. It may ask specifically 
for information, opinion, or for special 
service, such as a survey or study. The 
diffuse request can arise from difficulty 
in defining the problem, or from tncer- 
tainty about the consultant’s possible 
contribution. 

2. Development of Rapport—An ade- 
quate working level of mutual trust and 
confidence is necessary for effective 
giving and taking of assistance. Some 
of the factors influencing the growth 
of rapport between consultant and con- 
sultee are their understanding and 
acceptance of the consultative relation- 
ship, current personal needs, the nature 
of the problem, and the progress of the 
consultative process. Its development 


involves a mutual testing of attitudes, 
interests, and knowledge. 

Verbal clarification of the relation- 
ship may be helpful, as well as acknowl- 
edgment of emotional responses to the 
problem, the relationship, or the 
process. Recognition and acceptance 
of anxious or hostile feeling may be 
essential to the development of rapport. 
As in other interpersonal relationships, 
attitudes conveyed by nonverbal com- 
munication (facial expression, tone of 
voice, body posture, body movements, 
etc.) have appreciable influence. 

3. Diagnosis—It has been stated 
earlier that appropriate application of 
the consultant’s knowledge requires 
adequate understanding of the unique 
problem of the consultee. Preliminary 
diagnostic work ma Le done by con- 
sultant and consultee prior to direct 
conference. The consuliant may have, 
or be able to obtain, informational 
material in advance; and the consultee 
may, in advance, gather data and at- 
tempt to define questions. 

In the consultatie conference the 
consultant may obtain information by 
encouraging the consultee to talk about 
the problem. This may be facilitated 
by comments acknowledging (or test- 
ing) the consultant’s understanding of 
the material being presented, by ques- 
tions, and by comments reflecting the 
consultee’s feeling about the problem. 
In the diagnostic portion of the process 
the consultant’s knowledge is useful as 
a base from which to explore and evalu- 
ate the relevant factors of the problem. 
Assisted by comments and questions of 
the consultant, the consultee also par- 
ticipates in the diagnostic process. 
Differences between the consultee’s per- 
ception of the problem and the con- 
sultant’s perception of the problem may 
emerge and be explored. Direct exam- 
ination of the problem by the consultant 
may in some instances be desirable. 

4. Working Through—For lack of a 
better term, this concept is borrowed 
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from psychotherapy. The diagnostic 
portion of the process merges into this 
one and “working through” may begin 
relatively early in the consultative 
process. It consists of movement toward 
new insights, new perspectives, and 
consideration of possible courses of 
action. The possible results of different 
courses of action are considered. Un- 
realistic expectations of consultant and 
consultee tend to be dissipated in this 
phase of the process. This disillusion- 
ment may be frustrating, but if the 
process proceeds effectively, both par- 
ticipants should emerge in a_ wiser 
although perhaps sadder condition. 

In so far as consideration of courses 
of action is concerned, the perceptions, 
motivations, and needs of the consultee 
are most important, since the consultee 
has the responsibility for decision and 
action. Stokes’* has proposed that 
consultation should be tailor-made, in- 
dividualized for the users. It appears 
that the major contribution of the con- 
sultant is often the quality of emotional 
support, encouragement, and _stimula- 
tion he can provide, rather than the 
delivery of special information or 
knowledge. This does not mean that 
expert knowledge is less important; on 
the contrary, the authority and rele- 
vance of special knowledge or skill are 
essential to providing the emotional 
support. Reassurance derived from 
consultation is gradually built up from 
components of the entire process.‘ 

5. Termination—The process may 
end with the consultee having arrived 
at decision for action and with the 
process having contained all of the 
above elements. It may also end at any 
phase, perhaps with inadequate rapport 
blocking progress, or with the com- 
plexity of the problem or lack of in- 
formation permitting only partial diag- 
nosis. This might be called premature 
or abortive termination. It may end 
with the mutual conclusion that the 
problem appears insoluble. It may end 


with decision for further study by con- 
sultee or consultant, or with planning 
for future consultation. 

Termination may bring some feeling 
of anxiety, or grief, or relief, depending 
upon the quality and intensity of the 
emotional interaction between con- 
sultant and consultee. 


Consultation and Other Relationships 


There are a number of professional 
activities which have similarity to con- 
sultation in that they occur in inter- 
personal relationships, they involve 
giving and taking of help, and there 
may be similéz elements in the provess. 
Among these are supervision, adminis- 
tration, and teaching. Supervision 
differs from consultation in that the 
supervisor is responsible for and has 
control over the work of the employee. 
Administration implies similar respon- 
sibility and authority. Teaching differs 
froma consultation in that its goal is 
development of skill and knowledge, al- 
though it may utilize problem-solving 
methods. Consultation, on the other 
hand, emphasizes problem solving as 
the final goal, although there may 
be incidental growth in skill and 
knowledge. 

It probably never occurs that a pro- 
fessional person serves exclusively as a 
consultant. In public health agencies, 
a position of “consultant” is likely to 
include not only consultative duties, but 
also some supervisory or administrative 
duties, teaching or training activities, 
perhaps some responsibility for inspec- 
tions, or for licensing, for direct service, 
and perhaps more or less well defined 
responsibility for promotion of a special 
health program or service. In the 
Public Health Service and in state 
health agencies, the consultant may also 
be concerned with administration of 
grants of money to other agencies. 

It is not surprising that a consultant 
sometimes unwittingly carries over his 
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supervisory, or administrative, or teach- 
ing behavior into consultation. A cir- 
cumstance in which confusion is likely 
to be compounded is that in which the 
consultant has to act at different times 
in different roles with the same person. 
The professional health worker may 
have to shift promptly, flexibly, and 
repeatedly from one role to another, 
and some grating of intellectual and 
emotional gears is likely to occur. Pre- 
cision in the consultative process will 
be facilitated if the consultant gives 
meticulous attention to need for clari- 
fying his several roles with persons and 
agencies with whom he works. 


Administrative Integration 


In so far as an agency has internal 
consistency and cohesion, the behavior 
of its representatives is likely to be 
clear, focused, and predictable. Con- 
sultant, and consultee as well, are 
influenced by agency goals, agency 
structure, the quality of administrative 
leadership, the effectiveness of com- 
munications, the adequacy of financial 
support, and by other factors affecting 
the level of integration of the agency. 

Administrative pressure to achieve 
certain agency goals may prompt the 
consultant to attempt to give cunsulta- 
tion where it may be neither needed nor 
wanted. The consultee in an agency 
may be in the position of having some- 
one else, perhaps a supervisor, decide 
that he needs consultative service. Or 
an agency employee may want consul- 
tation but be unable to convince the 
agency executive that he needs it. 

Dement has emphasized the im- 
portance of coordination of consultative 
services provided by a state health de- 
partment to local health departments, 
and he notes the disruptive effect on 
local health departments of fragmented 
consultation from special consultants of 
a state health department. In some state 
health agencies, and in the Public 


Health Service, the structure often pro- 
vides for divided administrative and 
technical supervision of the consultant, 
with the disadvantage that control and 
accountability are not clearly fixed, and 
the employee may work in a condition 
of uncertainty over whom he is re- 
sponsible to for what. A study of public 
health nursing consultants by Petter *° 
revealed confusion in a number of state 
health departments on this issue. 

While this situation permits conflict, 
and it may make the consultant and his 
supervisors feel uncomfortable, it has 
an obvious advantage. The arrange- 
ment facilitates teamwork and the multi- 
discipline team approach is gaining 
acceptance in the attack on modern 
health problems. The team process is 
to some extent incompatible with a 
fixed control structure; it requires a 
minimizing of hierarchical relationships, 
with provision for naturally emerging 
leadership, and for shifting leadership. 
In one state health department the 
pyramidal organizational structure has 
been discarded. In its place a structure 
has been designed which emphasizes 
flexible team operations and _intra- 
agency consultation.”* 


Interagency Relationships 


Health services are provided by many 
official agencies and voluntary organiza- 
tions and collaboration among them is 
necessary for orderly development and 
effective operation of health programs. 
Such collaboration must often include 
welfare and educational agencies. One 
frequently occurring component of in- 
teragency cooperation is the provision 
of consultative service by one agency 
to another. 

Interagency competition and mistrust 
can make needed consultation impossi- 
ble. Also, interagency trouble may 
arise simply from inadequate mutual 
understanding of agency goals, needs, 
and expectations. Klaes describes a 
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neatly accomplished program of consul- 
tation to school nurses in which careful 
attention was given to clarification of 
the role, responsibility, and power of 
the health agency representative in the 
school system, and to the desires of 
school personnel. 

A complicating feature in federal- 
state and state-local interagency consul- 
tation is that financial assistance is 
likely to be given in addition to consul- 
tation. Such financial assistance is 
accompanied by some control over what 
is done with the money. An adminis- 
trative and a consultative relationship 


thus existing simultaneously can be_ 


productive of great confusion. The re- 
ceiving agency may feel that it has to 
accept consultation in order to get the 
money, or the agency’s dependence ‘on 
the money may provoke a hostile re- 
sponse with rejection of consultative 
service. In this setting the influence of 
the money on consultation needs to be 
acknowledged and the administration of 
funds needs to be clearly distinguished 
from consultation. 

A considerable interpenetration of 
supervisory and consultative activities 
occurs when certain functions or re- 
sponsibilities are delegated by the state 
health agency to local health agencies, 
with the state retaining supervisory 
control. Neither consultant nor con- 
sultee may have a feeling of confidence 
about where control ends and freedom 
begins. 

It is surprising to observe that in 
spite of severe complications in inter- 
agency relationships consultation often 
appears to operate with considerable 
effectiveness. What presumably hap- 
pens is that personal maturity and pro- 
fessional dedication of the individuals 
surmount the organizational obscurities. 


Summary 


In summary, consultation is con- 
ceived as an interpersonal relationship 


in which giving and taking of help oc- 
curs and as having permissiveness as its 
outstanding feature. The emotional in- 
teraction between consultant and con- 
sultee is a prominent determinant of the 
effectiveness of the relationship, and 
reactions to the dependency and author- 
ity aspects of the relationship are 
especially characteristic of the emo- 
tional responses. The consultative 
process appears to have several ele- 
ments, viz., request for assistance, 
development of rapport, diagnosis, 
working through, and termination. 
Consultation in public health is in- 
fluenced by the multiple roles of the 
health agency consultant, by problems 
in administrative integration of health 
agencies, and by the nature of inter- 
agency relationships. Personal maturity 
often makes consultation effective in 
settings of organizational obscurity. 
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16. Lesty, M. A., Wallace, H. M., and Abramson, H. 1949. 
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1949. of North Carolina Workshop. June, 1950. (Mimeo.) 
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es 20. Jenkins, D. H. The Helping Relationship. Ibid. New York: Josiah Macy, Jr. Foundation, 1954, 
2-4-5 (Mar.), 1954. pp. 42-51. 
: Jaycee 1956 Community Health Week 
ay The Junior Chamber of Commerce has announced plans for its second annual 
y community health week to be held March 15-24, 1956. “Lets Do More about 


Health” is the theme for 1956. Again, a Community Health Week Kit will be made 
available. 

The National Health Council is cooperating with Jaycee in planning Community 
. Health Week particularly in the direction of advising local health councils how they 

‘2 may be a part of the local planning for Community Health Week. A council com- 
mittee for evaluating the 1955 program recommended continuance of the Commu- 
ity Health Week and continuing cooperation of the council. It found the program 
to be valuable experience for health groups in cooperative action, in developing lay 
leadership, and in gaining interest and support of the community in essential health 
services, both voluntary and official. 

Local Jaycee chapters are expected to provide leadership. In communities, how- 
ever, where there is no chapter a local cooperative health planning body may sponsor 
the program, in order that the weel: may be observed as widely as possible through- 
out the country. : 

Warren Taylor, manager, Safety Department, U. S. Junior Chamber of Com- 
merce, heads up the program for Jaycees. The new kit and other information 
should be requested from him, 21st Main, Tulsa, Okla. 
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Estimation of Coliform Density by the 
Membrane Filter and the 
Fermentation Tube 
Methods 


HAROLD A. THOMAS, JR., S.D., and RICHARD L. WOODWARD, Ph.D. 


That procedures in public health 
practice do not remain static or 
routine is suggested by this exten- 
sive research in the application of 
two different methods for measur- 
ing water contamination. 


% Statistical analyses of three extensive 
investigations comparing the membrane 
filter and fermentation tube technics 
for the quantitative estimation of coli- 
form density }* are summarized. The 
results indicate that for a wide variety 
of natural waters the estimates of coli- 
form density obtained by using the MF 
technics employed in these investiga- 
tions are, for practical purposes, in 
agreement with those obtained by the 
MPN method. The precision of the 
new method is two to five times greater 
than that of the standard procedure. 
It is undoubtedly true that the MF 
method may be improved through 
further developmental effort and that, 
at present, thé two test procedures do 
not measure precisely the same groups 
of bacteria. However, the statistical 
analyses reported here point out certain 
deficiencies of the MPN method and 
present evidence that different standard 
confirmatory procedures have different 
coliform recovery efficiences and do not 
measure precisely the same groups of 
bacteria. In view of inherent limita- 
tions of the interpretative value of the 
coliform group as a whole, it is doubt- 
ful whether minor differences in the 


results obtained by two technics should 
weigh more heavily in the selection of 
standard methods than other relevant 
aspects of the tests, such as reproduci- 
bility, speed, convenience, and cost. 


Method of Analysis 


The laboratory examinations upon 
which these analyses are based were 
conducted with meticulous attention to 
detail by skilled bacteriologists. The 
precision of these density measurements 
is probably better than that commonly 
attained in routine water quality con- 
trol and stream surveys. In addition 
to the published results ** the authors 
have had access to original data from 
the Robert A. Taft Sanitary Engineer- 


ing Center and the Millipore Filter. 


Corporation. 

The most extensive body of data 
analyzed pertains to a group of sampl- 
ing stations near Boston (summarized 
in Table 1), for which the technics 
have been described by Yee, et al.2 Re- 


Dr. Thomas is associate professor of sani- 
tary engineering, Division of Engineering 
and Applied Physics, Harvard University, 
Cambridge, Mass., and Dr. Woodward is 
senior sanitary engineer, Public Health Serv- 
ice, Robert A. Taft Sanitary Engineering 
Center, Cincinnati, Ohic. 

This paper was prepared for and approved 
by the National Research Council, Division 
of Medical Sciences, Committee on Sanitary 
Engineering and Environment, Abel Wolman, 
Dr.Eng., chairman, and by the Subcommittees 
on Waste Disposal and on Water Supply, 
June, 1955. 
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sults ure given for 18 samples collected 
from 14 streams and ponds during the 
period January, 1953, to February, 
1955. For each sample 20 or more 
replicate filters were prepared using 
modified Endo medium with oxine, 10 
replicate fermentation tube tests yield- 
ing 10 MPN’s were made on each sam- 
ple. Each MPN was based upon five 
tubes in each of three or more decimal 
dilutions with confirmation on EMB 
agar. Fresh sterile pipettes were used 
for each dilution in each bank of five 
tubes to insure that the resulting preci- 
sion would accord with that routinely 
attained with individual MPN’s. In a 
few instances indeterminate MPN values 
occurred and the means and standard 
deviations were calculated by analysis 
with log-probability paper.5 In all 
other samples the usual statistical com- 
putations were employed. 

From Table 1 (columns 4, 10, and 
16) it is evident that a broad spectrum 
of bacterial densities was measured. 
The relative coliform recovery of the 
two technics for the various samples, 
as expressed by the ratio of the mean 
MF to the mean MPN density (column 
14), ranged from 0.50 to 3.45 with an 
over-all median of 0.96. In 10 of 18 


Table 2—Coliform Data—MPN vs. 


samples the standard procedure gave 
highe results. 

The total bacterial densities in Ta- 
ble 1 (column 16) were calculated from 
counts on membrane filters using a non- 
selective medium. With each sample 
a sufficient number of colonies was 
counted so that the reported mean 
density has a standard counting error 
of no more than 5 per cent. 

Table 2 presents a summary of the 
principal results of the analyses of all 
three investigations. Essentially the 
same statistical methods were employed 
throughout and Table 2 is arranged to 
parallel Table 1. The Cincinnati study 
was designed and carried forward in 
a manner similar to that in Boston. 
However, the confirmatory medium used 
at the Sanitary Engineering Center * 
differed somewhat from that with which 
the data of Table 1 were obtained. Im- 
provements in medium and _ technics 
used in the MF test were made subse- 
quent to the survey summarized in 
Table 2; these have been described by 
Kabler.* In the interpretation of the 
relative MPN dispersions in the col- 
umns of Table 2 it is pertinent to note 
that the 10—10-10-tube test used in the 
Cincinnati investigation _ inherently 


MF: Summary of Results of Three 


Comparative Investigations 


Results: Median for All Samples 


MF MPN 
Description Coefficient Coefficient Relative 
of MF of Coliform Relative 
No. of Varia- Lexis Varia- MPN Recovery Precision 
Refer- Sampling No. of tion Ratio tion *mpn/*t MF/MPN *mf/*mpn 
Location ence Stations Samples (7) (8) (12) (13) (14) (15) 
Boston and (2) and “4 18 0.32 1.48 0.78 1.27 0.9% 0.34 
vicinity Table 1 
Cincinnati and a) 12 18* 0.26 1.68 9.38” 0.90 0.71 0.s4 
vicinity 
Woods Hole, (3) 3 (i) 46 0.32 0.74® 1.20 0.77¢ 0.33 
Massachusetts and (ii) 45 0.25 0.64» 1.04 0.52¢ 0.20 
vicinity (iii) 48 0.24 0.69» 1.122 1. 0.35 
a. On most samples more than one quentity of water was filtered. 
b. Computed in d with formula in footnote (col. 13) of Table 1. Ten fubes in each of 3 or more 


dilutions were used in the investigation at Cincinnati; five tube tests were used at Woods Hole and Boston. 
ec. Ninety-five per cent confidence limits for the population medians of relative recovery are: (i) 0.56 and 1.0; 


(ii) 0.42 and 0.64; and (iii) 0.60 and 1.10. 
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yields more reproducible MPN’s than 
the 5—5—5-tube test used in the other 


studies. 

The experimental design of the 
Woods Hole investigation® differed 
from that of the others. An extended 


time series of density measurements 
were made at three ocean water sampl- 
ing stations. Fewer replicate filters 
were prepared with each sample than 
in the other studies and consequently 
the sampling errors of replicate meas- 
urements (Table 2, columns 7, 12, 13, 
and 15) cannot be regarded as being 
as firmly established as those of the 
other studies. However, these data have 
especial merit in that it is possible with 
many measurements at regular intervals 
at a given station to evaluate rather 
precisely the relative sensitivity of the 
MPN and MF technics (Table 2, col- 
umn 14 and footnote c). The 95 per 
cent confidence limits for the popula- 
tion median recovery factor were com- 
puted by a nonparametric statistical 
method ® and therefore are not predi- 
cated on arbitrary assumptions as to 
the precise mathematical frequency dis- 
tribution function of the median den- 
sities. While the confidence zones are 
broad, they would appear to leave little 
doubt but that the densities obtained 
by the MPN method are generally some- 
what larger than those obtained by the 
membrane filter technic. Woodward's 
analysis! corroborates this conclusion. 
While such differences may be statisti- 
cally significant, it does not follow 
logically that the differences are of 
much practical import. In the follow- 
ing section are set forth various con- 
siderations relating to a practical 
evaluation of the observed coliform 
recoveries by the two methods. 


Coliform Recovery 


From Table 2 the over-all relative 
recovery factor, mean MF/ mean MPN, 
ranged from 0.52 to 1.00. At nearly 
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all of the sampling stations the mean 
recovery factors fell in the range 0.3— 
3.00. This latter range corresponds 
approximately to the theoretical range 
into which 95 per cent of replicate 
5-5-5-tube MPN’s may be expected to 
fall. That is, if many replicate samples 
are tested from a water having a true 
mean density of 100 coliforms per 100 
ml, 95 per cent of the resulting MPN’s 
may be expected, according to the theo- 
retical considerations of Halvorsen and 
Ziegler,* to fall in the range 30-300. 
The theoretical analysis, however, is 
predicated on an ideally random (Pois- 
son) distribution of bacteria and does 
not take into account the effect of vari- 
ous experimental errors, such as im- 
precise pipetting and the action of 
predatory protozoa on coliform growth. 
There is some indication in the Boston 
and Woods Hole MPN data (Tables 1 
and 2, column 13) that a small amount 
of “overdispersion” occurred* and 
that the theoretical 95 per cent con- 
fidence limits in practice might prop- 
erly be regarded as really being 85 or 
90 per cent confidence limits. 

A large part of the differences in the 
MPN sensitivity and _ reproducibility 
between the Boston and Cincinnati data 
may undoubtedly be attributed to in- 
herent differences in the standard 
confirmation technics employed—eosin- 
methylene blue plates (Boston); bril- 
liant green bile tubes (Cincinnati). 
Examination of the MPN data in the 
Boston study indicated the occurrence 
of a disportionately high number of 


* Similar overdispersion was noted in all 
investigations for the MF counts (Tables 1 
and 2, column 8). The Lexis ratio (observed 
standard deviations divided by the Poissonian 
standard deviation) indicated that the dis- 
persion of replicate counts actually attained 
was about 50 per cent larger than that ex- 
pected from water having ideaily distributed 
microorganisms and with hypothetical tech- 
nics free from experimental sources of vari- 
ance. It is noteworthy that the overdispersion 
observed was about the same as that reported 
by many workers for bacteria plate counts 
(Lexis ratios of 1.5-2.0). 
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low dilution (high concentration) tubes 
that failed to confirm and an excessive 
number of “skips” corresponding to 
improbable MPN’s resulted. In fla- 
grant instances of this occurrence the 
low dilution results were ignored in the 
computation of the MPN’s so that the 
disparity between the EMB and BGB 
technics reported is not as great as 
otherwise would have been the case. 
With some of the Boston samples both 
EMB and BGB confirmation were car- 
ried out in parallel. The latter were 


found rather consistently to yield lerger, 


MPN values. From a statistical view- 
point it appears that the two standard 
confirmatory procedures do not meas- 
ure precisely the same groups of 
bacteria. 

A further point in this connection is 
relevant. While the median ratios of 
densities by the two methods indicate 
that MF counts on the average are un- 
doubtedly smaller than corresponding 
MPN’s, a sizable portion of the differ- 
ence may be attributed simply to the 
fact that the most probable number, 
mathematically considered, is a biased 
estimator of the true density. The 
arithmetic means of replicate MPN’s 
tend to be too high by a factor of 23 
per cent in a 5—5—5-tube test and a 
factor of 43 per cent in a 3—3—3-tube 
test. If a large number of replicate 
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5-5-5-tube MPN tests are made from 
water containing 100 coliform per 100 
ml the arithmetic mean MPN will be 
123 instead of 100. If the method sug- 
gested ® for correcting for the bias of 
the MPN test had been used in the 
statistical analysis of Tables 1 and 2, 
the reported recovery factors (column 
14) would have been more closely cen- 
tered around unity. In this respect, 
therefore, the disparity in coliform re- 
covery between the two technics is more 
apparent than real. 

In Figure 1 is shown a scatter-dia- 
gram of the Woods Hole density meas- 
urements by the two methods. In this 
plot the MF values are plotted against 
the MPN values with correction for 
bias. The correction factor (0.81 = 
1/1.23) pertains to the 5~—5-—5-tube 
test used in the investigation. With 
this adjustment for bias the plotted 
points exhibit an average recovery fac- 
tor of approximately 100 per cent. 

As a matter of interest confidence 
zones of 50 per cent, 75 per cent, 95 per 
cent based on the Halvorsen-Ziegler 
theory for the dispersion of replicate 
MPN’s have been constructed on Figure 
1. These zones are applicable (neglect- 
ing overdispersion) to points obtained 
from pairs of replicate 5—5—5—tube 
MPN’s. Thus on a scatter diagram of 
duplicate MPN values, 95 per cent of 


MPN 20.81/100mi 


Figure 1—Log-Log Plot of Coliform Densities by the MF and MPN 
Methods, Woods Hole Series (Presnell, Arcisz, and Kelly *) 


~ 
MF /100mi 


here 
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the points may be expected to fall be- 
tween the parallel lines delimiting the 
95 per cent confidence zone. In Figure 
1 in which MF is plotted against MPN, 
132 of the 139 points (94.97 per cent) 
fall within the 95 per cent confidence 
zone. The implication is that for the 
Woods Hole samples the correlation be- 
tween MPN and MF is about the same 
as that which would be obtained be- 
tween duplicate MPN values. 

The foregoing discussion may be 
summarized in the following statement: 
The disparity in the coliform sensitivi- 
ties of the MF and MPN in a wide 
variety of natural waters does not have 
much practical significance in view of 
the inherently low degree of reproduci- 
bility of the standard dilution test and 
the bias of MPN estimates and in view 
of comparable differences in sensitivi- 
ties existing between permissible alter- 
nate procedures of the latter. 


Comparison of Precision 


In assessing the precision of the two 
methods the following points are rele- 
vant: (1) The precision of a MPN 
value obtained from a _ multidilution 
fermentation tube test depends chiefly 
upon the number of tubes observed in 
each dilution and not upon the bacterial 
density.* The standard error of sampl- 
ing may be made very small if a large 


number of replicate tubes are tested. 
(2) The precision of a MF value from 
a single filter depends primarily upon 
the number of sheen colonies counted. 
Hence, the reproducibility of a MF 
value depends on the product. of the 
bacterial density’ and the volume of 
sample filtered. (3) The standard 
error of a mean density obtained from 
replicate tests depends upon the fore- 
going factors and in addition varies 
inversely with the square root of the 
number of replicates. The standard 


deviations tested in Table 1 pertain to 


individual measurements and depend 
only upon factors (1) and (2). 

From Table 1, column 15, it may be 
seen that the precision of the MF test 
was superior in all but three of the 
samples tested. From Table 2, column 
15, the median ratio of the standard 
deviation of the individual MF test to 
that of the MPN for 5—5—5-tube test is 
seen to be about one-third, and for the 
10-10-10-tube test about one-half. 

In assessing the practical aspects of 
the relative reproducibility, the results 
(Table 3) of a comparativ: computa- 
tion may be helpful. Formulating the 
frequency dispersion of replicate of 
5-5-—5-tube MPN’s by the log normal 
distribution ***5 and that of replicate 
MF’s by the negative binomial distribu- 
tion ® with a constant Lexis ratio of 
1.65, estimates have been made of the 


Table 3—Sizes of MPN and MF Tests Having Equal Precision 


MF Test One Filter MPN * 
No. of Tubes 
Number of Colonies No. of ml of No. of ml of Required in Each 


Counted on Individ- 1 Coliform/100 ml 5,000 Coliform/100 ml of 3 Decimal 
ual Membrane Filter Water Filtered Water Filtered Dilutions 
1 100 0.02 2 
10 1,000 0.2 9 
100 10,000 2.0 69 


* One multidilution tube test yielding a single determinate MPN. In the case of potable waters this requires 


the use of 100 ml fermentation tubes. 
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number of tubes needed in multidilution 
MPN tests to provide a precision equal 
to MF tests involving various numbers 
of counted sheen colonies. 

From Table 3 it is evident that with 
waters of high coliform density the ad- 
vantage of the MF technic is especially 
marked. With densities in the potable 
water range the advantage is not as 
great unless larger volumes of watér 
are filtered. However, such waters 
usually will fiter rapidly and precise 
counts may readily be obtained. With 
the assumptions underlying the calcu- 
lations summarized in Table 3 it may 
be shown that 42 ml of water just com- 
plying with the drinking water stand- 
. ard of 1 coliform per 100 milliliter must 
be filtered so that the resulting MF 
count will yield a precision equal to 
that obtained with the usual single- 
dilution test of five 10 ml tubes. 


Conclusions 


Results of statistical analyses of three 
extensive investigations on a wide 
variety of natural waters comparing the 
MPN and MF technics indicate that, on 
the average, the former gave higher in- 
dications of density by a factor 1.0- 
1.9 with an average of 1.3 for the 
specific technics used in these investi- 
gations. However, the difference is not 
regarded as important from a practical 
viewpoint because of the inherent lack 
of precision of the individual MPN 
value. Moreover, the disparity between 
MF and MPN values for most of the 
water samples tested was not signifi- 
cantly larger than discrepancies be- 
tween results obtained with permissible 
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variations of the standard dilution 
method. A considerable part of the 
disparity between the MF and MPN 
values may be attributed to the fact that 
mathematically considered, the MPN 
tends to overestimate the true density; 
on the average MPN values are greater 
than the true density. 

With nearly all of the samples listed 
the precision attained with a single filter 
was found to be two to five times grea/er 
than that of a 5-5-5-tube MPN. The 
reproducibility of the MF test as meas- 
ured by the coefficient of variation of 
replicate tests was found to vary in- 
versely with the square root of the 
number of colonies counted. 
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Demonstration of Infectious Agents 


in Sewage 


SALLY M. KELLY, Ph.D.; MARY E. CLARK; and 


MARION B. COLEMAN, F.A.P.H.A. 


Three investigations demonstrate 
the effectiveness of the swab as a 
device for finding infectious agents 
that may occur intermittently in 
sewage and remind us that “ac- 
ceptable” sewage treatment facili- 
ties do not always destroy patho- 
genic agents. 


* The technic devised by Moore' for 
collecting sewage specimens to be ex- 
amined for infectious agents, together 
with isolation methods developed within 
the last two decades, has placed a 
valuable tool in the hands of microbio- 
logists, sanitarians, and epidemiologists. 
In the work reported here this proce- 
dure was used for sampling in efforts 
to demonstrate three types of infectious 
agents in sewage: Coxsackie viruses in 
connection with water pollution studies 
to evaluate present indexes of pollution; 
tubercle bacilli, to determine the effect 
of sewage treatment on survival; ty- 
phoid bacilli, in a cooperative study 
with the Bureau of Epidemiology and 
Communicable Disease Control of the 
New York State Department of Health 
to locate a typhoid carrier. 

Moore’s method of sampling, used 
successfully in England to locate sources 
of paratyphoid infection,! typhoid car- 
riers,” and centers of poliomyelitis virus 
spread,® consists of exposing pads of 
gauze (swabs) to sewage and using the 
liquid expressed from the swab as the 
sewage sample. This differs from the 
traditional type of sewage sample, the 
catch sample, which is dipped from the 


source in an instant and is representa- 
tive of the sewage only at that instant. 
The expressed liquid from the swab, on 
the other hand, is a composite of the 
sewage which flows through the swab 
during the exposure period. 

In general, the technical details of 
his sampling procedure were followed: 
Each swab was made by folding a strip 
of gauze 6 < 48 inches into a square 
pad and fastening a length of stout 
string to one corner. They were steril- 
ized by autoclaving in paper bags, in 
which they were stored. During the 
exposure periods, the swabs were im- 
mersed in flowing sewage at sewage 
treatment plants in below manholes 
and were held in place by tying the 
strings to manhole covers or other con- 
venient objects. While the same tech- 
nic was used for sampling sewage for 
each infectious agent sought, the sew- 
age sources and subsequent isolation 
procedures differed for each agent. 


Viruses 


In connection with improving methods 
for detecting viruses in sewage and 
water supplies, the value of swab sam- 
pling over that of catch sampling was 
ascertained. As reported previously,* 
swab samples of sewage taken from 
treatment plants in the Albany area fre- 


quently yielded Coxsackie viruses; 
whereas catch samples obtained at the 
beginning or end of the exposure period 
(48 hours) did not. This finding is 
consistent (Table 1) and has been ob- 
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Table 1—Coxsackie Virus Recovery 
From Catch and Swab Samples— 
Catch Samples Taken During 

Swab Sampling Intervals 


Number 


1952 1953 


Sample Total Positive Total Positive 


Catch 4 0 4 1 
Swab 4 3 4 q 


served also by Melnick.® The expressed 
liquid (60-100 ml) from the swabs 
(and catch samples) was reduced to a 
small volume by adsorption on Dowex 
1 ion-exchange resin and elution from 
it with 2-3 ml of beef extract broth.‘ 
That this step increased the frequency 
of virus demonstration in sewage sam- 
ples is clear from Table 2. The eluates 
to which streptomycin and penicillin 
were added were injected into 16 zero 
to two-day-old mice within 24 hours or 
following several weeks’ storage in a 
dry ice chest. 

In LoGrippo’s description of the ap- 
plication of ion-exchange resins to virus 
purification,® 10 per cent phosphate is 
recommended as an eluant, followed by 
dialysis prior to animal injection. In 
comparative tests, beef-extract broth ™ 
was found to elute the viruses as effec- 
tively as phosphate. This preparation 


Table 2—Coxsackie Virus Recovery in 
Untreated (U) and Resin-Treated (R) 
Sewage Samples 


Virus Detection 
in Sample 
Number of Samples 
U 
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does not require dialysis, since it is not 
toxic upon injection into mice. No 
doubt other solutions containing ex- 
changeable ions would also be useful 
eluants. 

Mice that became paralyzed or spas- 
tic during the 14-day observation period 
following injection were presumed in- 
fected with Coxsackie viruses; isola- 
tions were confirmed by further pas- 
sages in suckling mice and failure of 
passage in adult mice and in many 
cases by serologic characterization. 

With consistent use of these two new 
technics, sampling by the swab method, 
followed by sample treatment with ion- 
exchange resins, the normal distribution 
of Coxsackie viruses in raw sewage 
throughout the year was determined. 
Swabs were exposed to the influent of 
the following sewage treatment plants 
in the area for 48-hour periods, the 
Albany plant receiving chiefly domestic 
sewage at a flow rate of 30 mgd from 
a population of approximately 130,000, 
and the Colonie (Albany-Schenectady 
Road) plant receiving domestic sewage 
at a flow rate of 0.4 mgd from a popu- 
lation of approximately 3,000. They 
were transported to the laboratory in 
pint Mason jars and if not processed 
immediately, as described above, they 
were stored in a dry ice chest (— 45°C 
to — 65° C) for several weeks. Fre- 
quently, the expressed liquids from the 
swabs were frozen before resin treat- 
ment, in which case they were frozen 
in an electric deep freezer before trans- 
fer to a dry ice chest; this prefreezing 
reduced container breakage during 
storage. Sewage was sampled weekly 


The authors are associated with the Divi- 
sion of Laboratories and Research, New York 
State Department of Healtli, Albany, N. Y. 

This paper was presented before a Joint 
Session of the Engineering, Epidemiology, 
Food and Nutrition, and Laboratory Sections 
of the American Public Health Association 
at the Eighty-Second Annual Meeting in 
Buffalo, N. Y., October 13, 1954. 
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COXSACKIE VIRUSES 


4 


PERCENT INFECTED MICE 
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RAW SEWAGE 
1952 — 1954 


Albany Sewage Treatment Plant 
*--*Colome Sewage Treatment Piont 
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1953 
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Figure 1—Coxsackie Virus Occurrence in Raw Sewage Throughout the Year 


in months when high virus frequencies 
were anticipated* and biweekly or 
monthly in intervening periods. 
Coxsackie viruses occur seasonally 
in sewage of the Albany area, being 
present continuously between June and 
November and only sporadically during 


RAW SEWAGE 
ALBANY ano COLONIE 
1952-1954 
positive 


—totel — 


no. samples 


NUMBER OF SAMPLES 
o 


the remainder of the year (Figure 1). 
This seasonal distribution of the 
viruses, indicated by a_ preliminary 
study, has been reported since for 
other communities * and was found in 
earlier searches for poliomyelitis virus 


in Canada® and New York City.?® 
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Figure 2—Coxsackie Virus Frequency in Sewage Throughout the Year 
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Quantitation of the amount of virus 
present was estimated by per cent of 
infected mice per sample. In the esti- 
mation, nonspecific deaths of mice were 
omitted from the tabulations. The 
quantitation shows that the viruses are 
present in greatest amount from late 
July to early September (Figure 1). 
Their frequency is highest in August 
(Figure 2). The fluctuations in amount 
found, within a short interval, may be 
owing to: (1) errors in sampling and 
subsequent treatment; (2) susceptibility 
differences in mice; and (3) actual 
fluctuations in the amount of virus in 
sewage even in the peak season. The 
rare appearance of these viruses out of 
season suggests they may be present in 
sewage continuously in small amounts 
and are undetectable only because of 
limitations in sampling and isolation 
procedures. 

The amount of virus was found to 
fluctuate during the daily flow by 
testing the liquid from swabs exposed 
for one-hour periods in the morning 
and in the afternoon. Viruses were de- 
tected, for example, in sewage flowing 
through the plant in the morning but 
not in the afternoon. This finding 
coincides, perhaps, with the flow rate 
of domestic sewage which is greater in 
the morning. 

Sewage treatment does not neces- 
sarily destroy the Coxsackie viruses. 


141 


Sedimentation in an Imhoff tank hav- 
ing a retention period of two hours, as 
carried out at the Albany treatment 
plant, had no destructive action on 
virus. During the summer and fall 
viruses were recovered regularly from 
the effluent as well as from the influent 
of the plant. Secondary treatment on a 
trickling filter, followed by simultane- 
ous sedimentation and chlorination, as 
practiced at the Colonie plant, was not 
always effective (Table 3). This plant 
suffers from overloading and frequent 
mechanical difficulties and as a result 
the residual chlorine often is zero. 
Three other plants in the area were 
sampled several times during the sum- 
mer months to determine the effect of 
sewage treatment on the viruses. Swab 
samples of raw sewage and plant efflu- 
ent were taken from the following 
plants: Delmar, treating sewage from 
a population of approximately 9,000 
by sedimentation in an Imhoff tank at 
a designed flow rate of 0.8 mgd; 
Schenectady, treating sewage from a 
population of approximately 92,000 by 
primary sedimentation at a designed 
flow rate of 16 mgd; Scotia, treating 
sewage from a population of approxi- 
mately 7,800 by primary sedimentation 
at a designed flow rate of 1.2 mgd. In 
none of these plants did sewage treat- 
ment destroy these viruses (Table 3). 
This failure of certain phases of sewage 


Table 3—Coxsackie Virus Recovery From Various Stages of Sewage Treatment 


Number of Samples 
Filter Effluent 


Influent Effluent 


Collection 
Period 
1954 


Posi- 
tive 


Posi- 
tive 


Posi- 
tive 


Plant Total Total Total 


Jan.—Dec. 
Jan.—Nov. 
July—Sept. 
July—Sept. 
July—Sept. 


Albany 1 
Colonie 

Delmar 

Schenectady 

Scotia 


0 20 10 | 
7 4 2 12 1 | 
3 5 5 | 
4 5 4 
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treatment to destroy viruses was en- 
countered also by Gear! studying 
poliomyelitis virus presence in sewage. 


Tubercle Bacilli 


To determine whether present meth- 
ods of sewage treatment are adequate 
to destroy tubercle bacilli that are dis- 
charged from tuberculosis hospitals, 
demonstration of the bacilli was at- 
tempted in sewage from several sewage 
treatment plants receiving wastes from 
large tuberculosis hospitals in New 
York State. Isolations from receiving 
streams were also attempted since they 
may constitute a source of infection. 
Sewage was sampled by catch and swab 
methods, and isolation technics devel- 
oped chiefly with samples received from 
the Saranac Lake and Ray Brook 
sewage treatment plants. Sewage from 
two other plants, Oneonta and Perrys- 
burg, was then examined for the bacilli 
by the procedures developed. 

Sewage specimens were transported 
by parcel post, railway express, or mes- 
senger, usually arriving at the labora- 
tory within 48 hours of collection. 
When swab sampling was carried out 
the swabs were immersed in sewage for 
24 or 48 hours and were transported in 
pint Mason jars. Twenty-four-hour 
swab sampling came to be the practice 
since 48-hour specimens induced more 
intercurrent infection in inoculated 
animals. All sewage specimens were 
refrigerated upon being received at the 
laboratory and were usually processed 
within two days after arrival. 

Isolation of the bacilli by cultural 
examination was unsatisfactory because 
of overgrowth with spore-forming 
bacilli and the presence of large num- 
bers of saprophytic acid-fast rods, some 
of which resembled tubercle bacilli in 
their cultural characteristics. Demon- 
stration by guinea pig inoculation gave 
much more satisfactory results and was 


used as the sole test in most of the 
examinations. 

At the Saranac Lake sewage treat- 
ment plant gallon-catch samples were 
collected from the Saranac River at the 
plant outfall and at various distances 
down the river. One swab sample was 
taken at the outfall. This plant treats 
sewage from a population of approxi- 
mately 6,900 by primary treatment at 
a designed flow rate of 1.8 mgd and 
discharges its effluent into the Saranac 
River, used at present for fishing and 
bathing. 

Of 56 guinea pigs injected with 
catch samples from the outfall, 29 
showed evidence of tuberculosis at 
autopsy. Of five injected with a sample 
collected 100 feet downstream, all had 
evidence of tuberculous infection. Sam- 
ples collected approximately one-half 
mile and one mile downstream had no 
demonstrable tubercle bacilli. All the 
animals injected with liquid from the 
single «ewage swab died of intercurrent 
infect'on, as did a number injected with 
the catch samples. 

These initial sewage examinations 
indicated: (1) tubercle bacilli can be 
demonstrated in sewage more readily 
by animal tests than by cultural exam- 
ination; (2) sampling by the catch 
method may be inadequate; (3) treat- 
ment of catch samples by centrifugation 
is laborious and time-consuming; (4) 
if swab sampling is used the liquid ex- 
pressed requires further treatment be- 
fore animal injection; (5) primary 
sewage treatment does not destroy 
tubercle bacilli; and (6) the bacilli 
may be present in streams receiving 
effluents from such plants. To improve 
methods and obtain further information 
about tubercle bacillus survival, sam- 
pling was extended to a secondary 
treatment plant at the Ray Brook 
Tuberculosis Hospital receiving wastes 
from a population of approximately 
500 at a designed flow rate of 0.09 
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mgd. Secondary treatment {facilities 
at this plant consist of a trickling filter, 
secondary clarifier, and chlorinator. 
Both catch and swab samples of clari- 
fied effluent before and following 
chlorination were examined for the 
bacilli. Tubercle bacilli were isolated 
from 18 of 35 guinea pigs inoculated 
with samples collected before chlorina- 
tion, and in seven of 35 inoculated with 
specimens collected following chlorina- 
tion. During the sampling period in 
this plant, there was a dosage of eight 
pounds of chlorine per day with an 
estimated contact time of 10 minutes 
and no residual chlorine. This degree 
of chlorine treatment decreased the 
number of tubercle bacilli demonstra- 
ble but by no means inhibited them 
completely. 

Prior to animal inoculation, swab 
samples were treated as follows: They 
were suspended in 4 per cent NaOH, 
shaken in a machine, and centrifuged. 
This produced a bulky sediment which 
was neutralized with phosphate buffer 
to pH 6.6. Guinea pigs were inoculated 
with the sediment, but the presence of 
a large number of spore-forming bacilli 
caused a high mortality even when 200 
units of penicillin per milliliter of 
inoculum were added. Heating the 
specimen to about 37°C for an hour 
while in contact with the NaOH, a pro- 
cedure used to digest sputum specimens 
in routine examination for . tubercle 
bacilli, decreased this mortality rate, 
and increased the percentage of animals 
showing evidence of tuberculosis. Be- 
cause the volume of the sediment was 
large, only a portion was used for 
inoculum. As a means of separation 
of the tubercle bacilli from  spore- 
forming bacilli, lactose to give 10 per 
cent by weight was added when the 
sediment was neutralized, and the mix- 
ture was then shaken.* On further 
centrifuging, the suspended solids and 
spore-forming bacteria were sedimented 
while the tubercle bacilli were found 
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in the top layer, a portion of which was 
used for guinea pig inoculation. This 
lactose-treated fraction was less bulky 
to handle than was the heat-t-eated 
specimen and was used therefore in 
later examinations. 

The gallon catch samples were con- 
centrated by one of the following 
methods: (1) flocculation with such 
reagents as zinc acetate, aluminum 
sulfate, tannic acid, or ferric sulfate, 
(2) centrifugation at 2,400-2,800 rpm, 
or (3) filtration of a 100-200 ml 
aliquot on a “coli 5” membrane filter. 
Catch samples concentrated by floccu- 
lation and by membrane filtration, when 
inoculated into guinea pigs, gave higher 
mortalities and less evidence of tuber- 
enlous infection than did the heat- 
treated or lactose-treated swab samples 
(Table 4). Catch samples concentrated 
by centrifugation gave evidence of 
tuberculous infection comparable to 
that given by the treated swabs; the 
ease and safety with which the swabs 
were collected and handled, however, 
were decidedly in their favor for rou- 
tine use. 

Using centrifuged catch samples and 
lactose-treated swab samples, further 
studies were made of the survival of 
tubercle bacilli in sewage of the One- 
onta treatment plant into which wastes 
from the Homer Folks Tuberculosis 
Hospital are discharged. This plant 
receives sewage from a population of 
13,500 at a designed flow rate of 3.0 
mgd and treats it by primary sedimen- 
tation. Twenty-seven guinea pigs were 
inoculated with specimens of raw 
sewage from the hospital, primary 
settling tank influent of the treatment 
plant, and tank effluent. As indicated 
in Table 5 sedimentation had little 


* The addition of lactose to increase the 
density of the suspending medium is a pro- 
cedure followed in the preparation of Flood 
fractions by differential centrifugation in the 
University Laboratory of Physical Chemistry 
Related to Medicine and Public Health, 
Harvard University. 


* 


} 
: 


14:44 NOVEMBER 1955 AMERICAN JOURNAL OF PUBLIC HEALTH 


Table 4—Comparison of Sample Treatments for Demonstration 
of Tubercle Bacillus in Sewage 


Number of Guinea Pigs Inoculated 
Catch Swab 
Per cent Per cent 

Treatment Total Positive Positive Total Positive Positive 
Centrifugation 96 ‘ 56 58 
Flocculation 

(ferric sulfate) 34 6 18 
Filtration 20 3 15 
None 73 21 29 
Heat 34 16 47 8 4 50 
Density change 35 16 46 

(lactose) 


destructive action on the bacilli. Dilu- 
tion of sewage by the town’s population 
probably accounts for the difference in 
tubercle bacillus recovery in the hos- 
pital sewage and the tank infiuent. 

A year later, at the secondary 
sewage treatment plant of the J. N. 
Adam Tuberculosis Hospital in Perrys- 
burg, additional examinations for 
tubercle bacilli were made. ‘This plant 
receives sewage from a hospital popula- 
tion of about 500 at a designed flow 
rate of 0.18 mgd, treats it by sedimenta- 
tion, filtration on a trickling filter, and 
secondary clarification followed by 


chlorination and discharges the effluent 
into a tributary of Cattaraugus Creek, 
used at present for fishing. Twelve 
guinea pigs each were inoculated with 
specimens collected from various stages 
of sewage treatment. As shown in 
Table 5 secondary treatment was ap- 
parently effective in destroying the 
bacilli. Of 36 animals injected with 
catch samples, collected at various dis- 
tances downstream from the outfall, 
one, however, showed evidence of 
tuberculosis. This positive sample was 
collected 1,000 feet from the outfall; 
while those collected 100 and 500 feet 


Table 5—Tubercle Bacillus Demonstration in Various Stages 
of Sewage Treatment 


Number of Guinea Pigs Inoculated 


(Tuberculous/Total) 
Homer Folks Hospital, J. N. Adam Hospital, 
Oneonta Perrysburg 

Stage of Treatment 1953 1954 1954 
Hospital sewage 18/27 14/16 
Primary tank influent 7/27 7/12 
Primary tank effluent 5/27 1/12 
Secondary clarifier influent 3/12 
Secondary clarifier effluent 0/12 
Plant effluent 0/12 
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downstream on four occasions failed to 
produce tuberculosis. This discrepancy 
suggests that catch sampling is inade- 
quate, since it reflects only a momen- 
tary state of the stream or sewage. It 
also indicates that failure to recover 
the pathogenic agent may mean, not 
that it is necessarily absent, but that 
the efficiency of the sampling and 
demonstration methods is the limiting 
factor in successful isolation. 

The observation that four of the in- 
fected animals inoculated with sewage 
from the Perrysburg plant had lesions 
of the type induced by _isoniazid- 
resistant strains led to speculation 
about the effect of the current wide- 
spread use of antibiotics on tubercle 
bacilli survival in sewage. As the use 
of isoniazid had greatly increased since 
specimens were first collected from the 
Homer Folks Hospital, an additional 
series of specimens were collected from 
that hospital and tubercle bacilli were 
found to be abundant. This indicates 
that the use of antibiotics has little, if 
any, influence on the recovery of the 
bacilli from sewage. 

In the course of shipment of sewage 
specimens from the Homer Folks Hos- 
pital to the laboratory, one set was 
delayed in transit by railway express 
for eight days. Ample evidence of 
tuberculous infection was noted in 
guinea pigs inoculated with the set of 
specimens, suggesting that survival in 
sewage is not transitory. 


Salmonella 


Five cases of typhoid fever occurred 
in three successive years in three fami- 
lies which lived within a mile of each 
cther along a creek into which the 
effluent of the sewage treatment plant 
ef a western New York village is dis- 
charged. The first case was a child 
who admitted drinking water from the 
stream below the outfall. The other 
patients lived below the outfall. The 
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families did not know or mingle with 
each other.* The typhoid bacilli iso- 
lated from specimens from all the 
patients were phage Type Dy. 

Gauze swabs were immersed in the 
influent and effluent of the secondary 
sewage treatment plant and in the 
sewers of the village at points selected 
to provide information on the occur- 
rence of typhoid bacilli in sewage from 
specific streets or from lateral sewers. 
Following four days’ immersion, each 
swab was placed in 200 ml buffered 
30 per cent glycerol solution ™ and was 
received at the laboratory within 24 
hours after collection. The suspension 
was diluted 1:10 and 1:100 with buf- 
fered 30 per cent glycerol solution. The 
undiluted suspension and the two dilu- 
tions were streaked on bismuth sulfite 
agar and a modification of Endo’s 
agar." Qne and 5 ml amounts of the 
undiluted suspension were added also 
to 12 ml and 50 ml, respectively, of 
tetrathionate medium and incubated 
for 18-20 hours at 35° C-37°C. The 
latter was then streaked on bismuth 
sulfite agar plates, which were exam- 
ined after incubation at 35° C-37° C 
for 18-20 hours and again after 40-48 
hours. 

Salmonella typhosa, phage Type D,, 
was isolated from 10 of 29 specimens 
collected, including one from the sewage 
drainpipe of a nursing home, but not 
above this point in the sewer system. 
The search for the carrier was there- 
fore focused on this home and a carrier 
of S. typhosa, phage Type D,, was 
discovered there. 

It is of interest that S. montevideo 
was isolated from five specimens col- 
lected from the influent and effluent of 
the sewage trestment plant, but no at- 
tempt was made to determine the source 
of this microorganism. 


* The epidemiologic data were furnished 
by Dr. Robert M. Albrecht, acting director 
of the Bureau of Epidemiology and Com- 
municable Disease Control. 
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In six instances S. typhosa was 
found on plates streaked with one or 
both dilutions of the original suspen- 
sion, but not on those inoculated with 
the undiluted material, while the re- 
verse was true in only two. Twice it 
was found only on plates streaked with 
the 1:10 dilution, once only on those 
from the 1:100 dilution, and ‘aree times 
on those from both. It was never 
found on plates inoculated with tetra- 
thionate medium. On the other hand, 
S. montevideo was found only on plates 
inoculated with tetrathionate medium. 

In addition to illustrating the prac- 
ticability of locating a typhoid carrier, 
the observations described here indi- 
cate that sewage treatment may not 
destroy Salmonella. 


Discussion and Summary 


The results of these three investiga- 
tions illustrate the suitability of the 
swab as a sampling device, and in com- 
bination with appropriate isolation 
technics, demonstrate the practicability 
of isolating infectious agents which 
may occur intermittently in sewage. 
The ease and safety with which the 
swab may be handled by the collector 
and laboratory technicians are addi- 
tional factors that cannot be ignored. 
As suggested by the British workers, 
these procedures offer a practical ap- 
proach to the heretofore frustrating 
problem of searching for Salmonella 
carriers among groups of food handlers. 

More accurate information about the 
presence of infectious agents in sewage 
should now be obtainable, during pe- 


riods when outbreaks or epidemics are 
nonexistent, as well as when they are 
recognized. The three studies offer 
ample evidence also of the disturbing 
fact that sewage treatment, while com- 
plying with existing standards, may not 
control pathogenic agents to the extent 
that receiving streams can be ignored 
as petential sources of infection. 
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Radiological Health—An Over-All View 


S. ALLAN LOUGH, Ph.D. 


Some of the public health hazards, 
and the problems arising from 
them, that will stem from the 
rapidly increasing scientific and 
industrial applications of ionizing 
radiation are identified and dis- 
cussed in this provocative review. 


¥ Our knowledge of ionizing radia- 
tions has been accumulated in the brief 
60 years since 1895 when Roentgen 
discovered x-rays. Marie and Pierre 
Curie followed soon, in 1898, with the 
discovery of radium, and Rutherford 
discovered the alpha particle in 1904. 
Extensive investigation followed these 
initial discoveries. In 1919 Rutherford 
transmuted nitrogen to oxygen of mass 
17 by alpha bombardment, but the year 
1932 brought the announcement of 
many fundamental developments which 
have implemented the attainment of our 
present knowledge. In 1932 Lawrence 
described the cyclotron; Cockcroft and 
Walton transmuted lithium by proton 
bombardment; Urey, Brickwedde, and 
Murphy discovered heavy hydrogen, or 
deuterium; the Van de Graff accelerator 
was produced; Chadwick discovered the 
neutron; and Anderson discovered the 
positron. Curie and Joliot discovered 
artificial radioactivity in 1934. In 1932 
there were no artificial radioactive ele- 
ments. In 1934 there were three; by 
1937 there were 190; and in 1941, be- 
fore the advent of nuclear reactors, 370 
artificial radioactive isotopes had been 
identified. The discovery of uranium 
fission by Hahn and Strassman in 1938 
paved the way for the development of 
the atomic pile, or nuclear reacior, and 
for the production of relatively tremen- 
dous quantities of numerous radioiso- 
topes by neutron bombardment of sta- 
bie nuclei. 


Progress was extremely rapid immedi- 
ately after December 2, 1942, when 
Fermi initiated the first chain reaction 
from nuclear fission. The pressure to 
develop nuclear weapons resulted in the 
expenditure of large sums of money, a 
portion of which was devoted to methods 
of making by-product materials, or ra- 
dioisotopes. The first shipment of a pile- 
produced radioisotope was made in 
August, 1946, and because these sub- 
stances were produced as by-products 
of the weapons program it was possible 
for the U. S. Atomic Energy Commis- 
sion to keep their price relatively low, 
thus stimulating their widespread use. 
Since then many thousands of curies of 
radioactive materials have gone out in 
many thousands of shipments to a very 
varied group of users over the United 
States and in many foreign countries. 

When one reflects upon the public 
health problem posed today by the use 
of machines and radioisotopes as 
sources of ionizing radiation one cannot 
avoid the feeling that it is large. Even 
more important is the increasing magni- 
tude of the problem. Before we dis- 
cuss its characteristics it will be help- 
ful to review some of the effects of 
ionizing radiation. 


Biological Effects of lonizing Radiation 


This is not the place for a detailed 
discussion of the ways in which ioniz- 
ing radiation produces changes when 
absorbed in matter, so let us content 
ourselves with a broad picture of the 


Dr. Lough is senior physicist (isotopes), 
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June 8, 1955. 
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phenomenon. X-rays, alpha and beta 
particles, protons, neutrons, and gamma 
rays are all absorbed in varying degree 
by materials upon which they impinge. 
Whether the radiation arises from out- 
side the body, or from inside, as is the 
case when radioisotopes have been in- 
ternally administered, the phenomenon 
is essentially the same, namely, elec- 
trically neutral molecules are converted 
into ions which exhibit different prop- 
erties and are not able to support the 
normal metabolic functions for which 
they were designed. 

For a given amount of energy ab- 
sorbed, alpha particles, fast neutrons 
and protons produce more injury than 
x-rays, gamma rays, or electrons and 
are said to exhibit a higher relative 
biologic effectiveness. Another variable 
in the protection problem is the differ- 
ence in radiosensitivity of various body 
cells, tissues, and organs. Young, rap- 
idly dividing cells are the most sensi- 
tive, and fully differentiated nerve cells 
are the most resistant to radiation. The 
rate at which the radiation dose is ad- 
ministered is important also. For ex- 
ample, it might require a dose one and 
one-half times greater to produce a 
fatal effect from a long drawn-out, 
fractionated exposure than would be 
required in a short exposure. Tissues 
moderately injured initially can usually 
recover, at least to a degree, if further 
radiation is avoided. 

Even a small dose of radiation prob- 
ably produces an injurious effect, but 
doses below some limiting value may 
not produce an effect which can be de- 
tected even over the entire life of the 
individual. In any case, if one is te 
work with radiation, one may be forced 
to accept some low dose of radiation in 
order to perform one’s task. These 


considerations plus the experience over 
many years have led to the concept of 
the “maximum permissible dose,” which 
currently is set at 0.3 roentgen per 
week. Radiation workers should strive 
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to keep the dose at least this low in any 
one week, for by so doing they can 
take advantage of the capacity of tis- 
sues to recover from slight radiation 
injury. 


Scientific, Medical, and Industrial 
Uses of Radiation 


The above remarks may have raised 
some questions in one’s mind. Is ioniz- 
ing radiation used widely enough in 
our present society to create a serious 
public health problem? Granted that 
those persons who work with devices 
or materials which emit radiation may 
be exposed to measurable hazards, but 
are enough people involved that we 
should be alarmed or more thar pas- 
sively concerned? In my opinion there 
is clearly no cause for alarm, but there 
is justification for an exhibition of con- 
cern by those agencies which bear re- 
sponsibility for the public health. Let 
us review some of the ways in which 
radiation is being used in an effort to 
outline the scope of the situation. 

In all fields of science, in universities, 
research institutes, industrial and gov- 
ernment laboratories, radiation from 
one source or another, in small or 
large amounts, is being used as a valua- 
ble tool in the search for new informa- 
tion. X-ray machines and particle ac- 
celerators, suck as the cyclotron, the 
betatron, and linear accelerators, are 
used to study the effects of ionizing 
radiation on materials or systems under 
examination. These very energetic de- 
vices can be installed under conditions 
which insure adequate protection to 
technical personnel and to those whose 
work may obligate them to be in the 
neighborhood. Construction of suitable 
protection adds materially to the cost 
of installation and sometimes hampers 
experimental procedures; under these 
conditions there is always the tempta- 
tion to disregard to some degree the 
protective aspect. 


—— 
‘ 
i 
{ 
4 
if 
pe, 
‘ 
& 
if 


Since the Atomic Energy Commis- 
sion’s program of isotope distribution 
began, radioisotopes have become plen- 
tiful and relatively cheap and their use 
has grown apace. About 100 differ- 
ent radioisotopes are available from the 
commission. One or more of these is 
in use in at least a thousand laboratories 
over the country. Chemists, physicists, 
biologists, animal and plant physiolo- 
gists, metallurgists, bacteriologists, en- 
tomologists, students of atmosphere, 
those interested in deposition of silt 
above dams—all these and others—are 
among those who currently employ 
radioisotopes in their investigations. 
The radiological hazard varies with the 
project, with the radioisotope, and with 
the amount used. Sometimes the chief 
risk comes from the chance of an un- 
wholesome dose of external radiation, 
at other times from the possibility of 
ingestion and receipt of an internal 
dose, or perhaps from the probability 
of loss of the material with the conse- 
quent danger to persons who may pick 
up the radioactivity unknowingly. It 
is only fair to say, however, that the 
overwhelming majority of research 
workers who employ radiation devices 
or radioisotopes are cognizant of the 
problems and make a sincere and ade- 
quate effort to provide suitable pro- 
tection. 

In medicine, as we all know, x-rays 
are extensively used. While the earlier 
installations in hospitals and doctors’ 
offices were frequently inadequately 
protected, the situation now is much 
improved. Radiologists are a specially 
trained group who are, in the main, 
thoroughly aware of the need for cau- 
tion and of the means of maintaining 
safe conditions. Economics enters into 
this picture also. The cost of satisfac- 
tory protection in a diagnostic x-ray 
installation is moderate, but greater 
sums are called for when a therapeutic 
machine is involved. Experience has 
shown that unsound conditions are 
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more frequently encountered in ma- 
chines used for fluoroscopic purposes. 
It must be remembered also that any 
physician who is licensed to practice 
medicine is able to buy and use an 
x-ray machine, even though he may not 
have special training in the technics 
required. In some localities rather 
successful efforts have been made by 
enforcement agencies to insure adequate 
protection in medical x-ray installations, 
but it is probable that much remains to 
be done. 

Radium, in tubes or needles for in- 
terstitial implantation, can be bought 
on the open market. Its cost is high 
enough to make loss a minor problem, 
but storage is another matter. It is 
probably safe to say that much of the 
radium in medical use is stored under 
insufficient shielding. This situation 
could and should be corrected when 
found. In use, doctors, nurses, and tech- 
nicians are sometimes careless in the 
way they handle radium needles. The 
implantation of needles is frequently 
difficult to accomplish without delivery 
of some radiation to the operator, but 
a study of procedures and exercise of 
additional ingenuity could probably 
improve the picture. Here, education 
and training are needed, first, to point 
out the problem, and second, to acquaint 
operators with suitable technics. Some 
radiim handlers seem to ignore the 
problem. 

Since 1950 large sources of Cobalt 
60 have been available for use in the 
gamma ray therapy of conditions for 
which high-energy x-ray machines 
have been employed. It is probable 
that Cesium 137 will be placed in some 
units also. These devices deliver en- 
ergy which corresponds to that derived 
from one and two million volt x-ray 
machines and the protection problems 
are considerable. Fortunately, pro- 
curement of one of these radioactive 
sources is under the control of the 
Atomic Energy Commission and before 
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an authorization is issued for such pro- 
curement, the prospective user is re- 
quired to describe in detail all features 
of the installation. These features must 
provide for suitable protection. This 
assurance of safety before the device is 
obtained and put in operation is all the 
more important because some physi- 
cians desire to install the source of 
gamma radiation in offices located in 
apartment houses or other dwellings. 

Beta ray applicators, containing 
Strontium 90, are used for the treat- 
ment of superficial eye and skin lesions. 
In this device the radioactive material 
is sealed in a container, one wall of 
which is a thin foil. If a leak develops 
Strontium 90 will creep out and deposit 
on the outside of the container, thus 
offering some opportunity for ingestion 
of the material. Since the maximum 
permissible body burden of Strontium 
90 is only one microcurie, it is impor- 
tant that these applicators be checked 
for external contamination at six-month 
intervals. 

Radioisotopes, internally adminis- 
tered, are employed in both diagnostic 
and therapeutic procedures. Chief 
among these are Iodine 131 in thyroid 
disease, in determination of blood 
volume, and in the localization of brain 
tumors; Phosphorus 32 in polycythemia 
vera and to a limited extent in tumor 
localization; Sodium 24 in delineating 
impaired circulation to a part; Gold 
198 in the treatment of prostatic car- 
cinoma and of persistent ascites and 
pleural effusion associated with the 
presence of metastasized malignancies. 
Occasionally some precautions are 
called for in handling excreta, but 
usually this presents no problem. Re- 
ceipt of shipments and preparation and 
administration of doses require proper 
technic to avoid undue radiation ex- 
posure to operating personnel. Some 
degree of segregation is indicated for 
patients who have received large thera- 


peutic doses, and nurses and orderlies 
need instruction when asked to enter- 
tain such patients on a ward. But here 
again, the Atomic Energy Commission 
has been remarkably successful in mak- 
ing sure prior to distribution that those 
who will obtain the radioisotopes are 
capably trained and possessed of 
enough experience to enable them to 
employ proper safeguards. It would 
be surprising if there were not some 
backsliders who fail on occasion to be 
careful, but in general the situation is 
good. 

Industry’s use of radiation presents 
a problem of even greater magnitude, 
at least potentially. For in industry the 
operation which involves radiation may 
be large with a commensurately large 
radiation field associated with it. A 
few illustrations should make this clear. 

Industrial x-ray installations present 
the same problems that one finds 
in medical situations. Sometimes, 
however, the nature of the work 
is such that it may seem too expensive 
to build in adequate protection. Again, 
the installation may be temporary. Pres- 
ent-day industrial management is not 
uninterested in safety for its employees, 
but pressures to save money may be- 
come very real. A binding safety code 
would be of help as a guide to manage- 
ment and as an aid in insisting on cor- 
rection of unsound practices whenever 
found. 

Radium-beryllium and _polonium- 
beryllium mixtures are used as sources 
of neutrons in oil well logging. Neu- 
trons require special shielding. The 
Atomic Energy Commission’s polonium- 
beryllium sources are always provided 
with proper shielding, but the radium- 
beryllium sources are not under com- 
mission control and in some instances 
may need to be checked. More impor- 
tant in the realm of radiation protec- 
tion is the way in which these neutron 
sources are used. They must be hauled 
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into the field, unloaded at the drill hole, 
removed from the storage container, 
and lowered into the ground. In the 
hands of an expert these operations 
need not present any problem, but if 
persons with little or no training use 
the device empirically, carelessness may 
creep into the situation. Supervisors 
should feel obligated to develop a sound 
procedure and to instruct operating 
personnel in what needs to be done to 
maintain safety. 

Cobalt 60 and a few other radioiso- 
topes are being used in industrial radi- 
ography, especially when the materials 
to be examined are in the field. Welded 
joints in cross-country pipelines are 
checked in this way. One company 
may be using as many as 25 sources at 
one time in various parts of the country. 
The low price of Cobalt 60, as com- 
pared with radium, has encouraged 
radiographers to procure larger and 
larger amounts, thus enabling them to 
extend their business. Field workers 
may have little or no training in handl- 
ing radioactivity, having received just 
enough instruction to assure satisfac- 
tory radiographic results. The com- 
pany accepts responsibility for safe 
handling, but this is one field in which 
checkups by a regulatory agency would 
be desirable. 

In a recent article Hull has described 
no less than nine ways in which radioi- 
sotopes are used in the petroleum in- 
dustry, including measurement of flow 
rate in pipelines and in catalytic crack- 
ers, volume determinations in large 
tanks, flow pattern in vacuum distilla- 
tion, determination of complete mixing 
in surge tanks, and testing for leaks in 
heat exchangers. Each application em- 
ploys only a limited amount of activity, 
but as this type of utilization spreads 
the wide dissemination of radioactive 
materials may become impressive. 

Gamma emitters are used in liquid 
level gauges, especially in tanks con- 
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taining heavy and optically dense 
liquids. Both beta and gamma emitters 
are components of thickness gauges. 
Several hundred of these may be in- 
stalled at present; certainly, many more 
will be put in operation, because the 
market has hardly been touched so far. 
Static eliminators for the control of 
dust and curling in printing plants and 
in those manufacturing plastic sheets 
require rather intensive sources in 
order to ionize the air adequately. 
Strontium 90, mixed with suitable 
phosphors, is widely used in the pro- 
duction of luminous markers. These 
are placed on trucks, on doorways, and 
on personnel so as to mark their loca- 
tion in the dark when it is not feasible 
to operate with full illumination. All 
of these applications involve the use of 
sealed sources of radioactive materials. 
In some cases one wall of the capsule 
must be a thin foil which will allow 
beta particles to emerge. Obviously, 
such foils are subject to rupture with 
the consequent probability of contami- 
nation of the surroundings. The Atomic 
Energy Commission asks that such 
sources be checked each six months for 
leakage, but here again there is room 
for an enforcement program. 

As a final illustration, the practice 
of labeling with a gamma emitter a 
small vital part of a complex assembly 
may be mentioned. Frequently, such 
a part may be left out by an operator 
on an assembly line and arrangements 
can be made to check each finished 
item with a detector provided with a 
mechanism which rejects those items 
in which there is no _ radioactivity. 
Usually each assembly need contain 
only a minute amount of radioisotope, 
but if the external wall is thick the 
amount must be increased. Further- 
more, thousands of labeled parts may 
be involved in one day’s run and pre- 
cautions are needed to prevent undue 
exposure from a stock pile on the as- 
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sembly line. A survey of the operating 
procedure would be required to assure 
safety. 


Future Problems in Industry 


What about future problems in in- 
dustry? We can be sure that nuciear 
reactors will be used for the produc- 
tion of power. We can be equally sure 
that radiation safety will be rigidly 
maintained in any building housing a 
reactor. All plans for reactor instalia- 
tions are carefully reviewed by a group 
of specialists in the Atomic Energy 
Commission and, in addition, the com- 
panies which build reactors will provide 
themselves with engineers and health 
physicists who are thoroughly familiar 
with the problems and their solutions. 
Construction sites are selected only after 
an exhaustive survey of prevailing 
weather conditions, natural drainage of 
surface waters, proximity of municipal 
water supplies, etc. There is some po- 
tential hazard due to the possibility of 
destruction by fire or military bombing 
attack, but the probability of such 
catastrophe is remote. We can be con- 
fident that safety precautions will be 
adhered to almost religiously in any 
reactor installation. 

Another possible development is in 
the realm of food and drug steriliza- 
tion. If the investigators can overcome 
such difficulties as impairment of flavor 
and nutritional value of foods and de- 
struction of potency of pharmaceuticals, 
these materials may be processed with 
radiation exposures on a very large 
scale. Tremendous radiation intensi- 
ties will be involved. The radiation in 
some cases may come from high energy 
particle accelerators, such as linear ac- 
celerators, or from hundreds of thou- 
sands of curies of a radioisotope. Here 
again, the best opportunity for control 
comes during the period of design and 
construction, with occasional review 
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after completion to assure that good 
conditions are maintained. 


Administrative Machinery for Control 
of Radiation Hazards 


It seems clear that there is now, and 
in the future there will be increasingly, 
a need for governmental control of the 
use of ionizing radiation. Those who 
engage in control activities must have 
become familiar with a rather large 
mass of highly technical information, 
for wise judgment born of accurate in- 
formation must be exercised in evaluat- 
ing the extent of hazard in the many 
situations which will vary in complexity 
and in the intensity of the radiation in- 
volved. The Atomic Energy Commis- 
sion will continue to exert rather effec- 
tive control of radioisotope utilization 
through licensing procedures, but the 
commission cannot do the entire job. 
And it must be remembered that the 
commission has no control over the 
use of radium or of x-ray machines and 
particle accelerators. State and munic- 
ipal regulation must be depended upon 
to complete the picture. 

Whether the regulatory agency be 
the department of health, the depart- 
ment of labor, or some other depart- 
ment, it is highly desirable that only 
one department of a governmental unit 
be assigned the task. The need for 
official control is unfortunate at best 
and the level of regulatory activity 
should be held at the minimum com- 
mensurate with public safety. In the 
interest of consistent and defensible 
operation, control of radiation should 
be delegated to only one ciose-knit 
branch in the agency. The number of 
inspectors will be large or small, de- 
pending upon the load and inevitably 
upon the budget. 

The code of regulations governing 
use of radiation will be somewhat dif- 
ferent in different states and munici- 
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palities, because of variations in local 
laws and in the organizational char- 
acteristics of the agencies charged with 
the responsibility. But it would be 
highly regrettable if the code for Cali- 
fornia were at great variance with that 
in Pennsylvania, for example. Large 
industry must do business across state 
lines. Similarly, the code for the City 
of Philadelphia should be essentially 
the same as for the state at large. In 
an excellent editorial in “Nucleonics” 
for March, 1955, Lauriston S. Taylor 
said, “Pity the poor manufacturer of 
some radiation device, if for sale in a 
single state, he must make it comply 
with the requirements of State Health, 
State Labor, Municipal and Federal 
codes, all of which differ slightly in 
some essential detail.” 

Any group which attempts to draft a 
regulatory code should have at least 
one member who has had extensive ex- 
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perience in radiation protection. Draft- 
ers should be guided by free and 
intensive reference to the recommenda- 
tions of the National Committee on 
Radiation Protection which represent 
the result of long deliberation by the 
most outstanding experts in the field. 
Regulations which are too restrictive, 
or perhaps ridiculous; in some provi- 
sions, will only lead to widespread dis- 
regard and violation of the code. 
Radiation can be used safely; its 
benefits to the public are great and will 
become even greater; adequate regu- 
lations governing such use should not 
and need not be so restrictive that the 
benefits cannot be realized legally. One 
important way to make sound progress 
in this important development is to 
make haste slowly and, finally, we must 
be ready to revise any code when our 
experience teaches us that changes are 
desirable. 


National Research Council Science Fellowships for 1955-1956 


The National Research Council of the National Academy of Sciences announces 


December 1, 1955, as the closing date for applications for seven different fellow- 
ships that it administers or recommends. The fellowships provide special oppor- 
tunities for advanced study and training in fundamental research. They are 
intended for young men and women of unusual promise and ability in the early 
stages of preparation for an investigative career. 

The fellowships are: 


American Cancer Society Postdoctoral Fellowships in Cancer Research 

British American Exchange Postdoctoral Fellowships in Cancer Research 

James Picker Foundation Postdoctoral Fellowships in Radiological Research 
National Tuberculosis Association Postdoctoral Fellowships in Tuberculosis 
National Research Council Postdoctoral Fellowships in the Medical Sciences 
Merck Senior Postdoctoral Fellowships in the Natural Sciences 

American Chemical Society Petroleum Research Fund Postdoctoral Fellowships 


The basic annual stipend for five of the fellowships is $3,800 with allowance 
for dependents up to a maximum of $4,850 and up to $500 for the institution in 
which the research is carried on. The Merck fellowships carry a somewhat larger 
stipend and the British E=change Fellowship stipend is £1500. 

Further information from The Fellowship Office, National Research Council, 
2101 Constitution Avenue, N.W., Washington 25, D. C. 
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5 several studies indicating that the de- 
Do height-weight measurements pression was associated with an in- 
ae stitute a reliable running index : . 

of the nutritional status school pe of 

it children? This is the first report children, an increase in the number of 

i upon a study designed to test the children considered to be malnourished, 

of the and other illnesses. On the other hand, 

Palmer ** found no height changes in 

@ children which could be associated with 


the depression. Among certain vulner- 
able economic groups he did find an 
increase in the percentage of six- to 
nine-ycar-old school children who were 
underweight. There were no significant 
changes at other ages or in other eco- 
nomic groups. In San _ Francisco, 
Geiger and Barrett ® found children of 
parents on relief during the depression 
to be in as good nutritional state as the 
children from a higher economic group 
judged by height and weight and medi- 
cal examination. McLester* found no 
evidence of an increase in malnutrition 
when he compared 1934 with 1927 
height-weight measurements in school 
children from an industrial section of 
Birmingham. 

Nevertheless, the depression of the 
1930’s should have offered the maxi- 
mum opportunity to detect changes in 
growth trends of children, if such were 
present. We were fortunate to find that 
records of height and weight of public 
school children have been maintained 
in Philadelphia * since 1917. These 
records offered an opportunity to study 
the height and weight of children 
through the depression with adequate 


§ A need has long been felt for a rapid 
and reliable method which would yield 
a continuing index of changes in the 
nutritional status of large population 
groups. Periodic measurements of 
height and weight in children constitute 
a one approach to this problem since it is 
s well established that the growth of 
children is influenced by nutrition. 
Numerous studies, particularly those 
conducted in Europe during and after 
World Wars I and II, have shown 
clearly that relatively severe nutritional 
deprivation and socioeconomic stress 
are accompanied by interference with 
normal growth rates in school children.* 
However, there are no studies which 
demonstrate the sensitivity and prac- 
ticality of such measurements in de- 
tecting the relatively small changes in 
nutrition which one would expect under 
conditions usually prevailing in this 
country. The present study was de- 
signed to test this possibility. 

The economic depression of the 
1930’s undoubtedly was the most severe 
socioeconomic stress which this coun- 
try has endured in recent years. 
Whether this depression was severe 
enough to cause detectable increases in “4 Division of Medical Services of the Board 
malnutrition is uncertain. Eliot? cited o¢ Public Education, Philadephia, Pa. 
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control data before and after the de- 
pression. These records were used in 
the present study. 


Methods 
With the advice of health and welfare 


workers in Philadelphia, a number of 
schools were selected which drew pupils 
from an area which had been con- 
sistently underprivileged economically 
during the period of our study (Group 
I). Similarly, schools were selected 
where the pupils came from an eco- 
nomically favored area (Group II). A 
third group of schools was selected 
from an industrial district where the 
economic state had been good before 
the depression, but which was affected 
severely for a time during the depres- 
sion followed by rapid recovery to a 
normal economic condition (Group 
III). Schools were selected only if 
they had been in operation continuously 
during the period covered by our study. 

The years 1932, 1933, and 1934 were 
selected to represent the depression era. 
The Industrial Research Department of 
the University of Pennsylvania * found 
that 1933 was the peak unemployment 
year in Philadelphia. The years 1925- 
1927 and 1947-1949 were selected as 
pre- and postcontrol periods of eco- 
nomic prosperity. Children who were 
in the first grade of school during each 
of these years were desired for our 
study. The medical records of children 
from the various Philadelphia public 
schools were filed alphabetically accord- 
ing to year of birth in a central reposi- 
tory for all children who had left or 
who had finished school. Consequently, 
files were selected from birth year 1919 
when collecting data for first graders 
in 1925, from birth year 1920 for first 
graders in 1926, etc. In general this 
resulted in fairly homogenous six- to 


* We are indebted to Gladys L. Palmer of 
the Wharton School of Finance for making 
this information available to us. 
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seven-year-old first-grade groups. Oc- 
casionally, data were included for a 
child whose entrance to first grade had 


been delayed beyond the usual six-year 


e. 

Collection of data for 1947-1949 
first-grade groups differed in that these 
records were in the individual schools 
and not yet organized by year of birth 
in the central repository. These groups 
were formed from the records of chil- 
dren who were in the fourth, fifth, and 
sixth grades in the desired schools dur- 
ing the year of data collection (Septem- 
ber, October, 1952). To make the data 
comparable to those of previous years, 
the records were tallied according to 
year of birth with everyone born in 
1941 recorded in one set, those in 1942 
in another set, etc. The data were 
recorded only if the children were first 
graders in one of the schools selected 
for study. The groups so obtained were 
somewhat more uniform in age than 
groups obtained from the central 
repository. 

Data were collected for 400 children 
(approximately equally distributed be- 
tween boys and girls) from Group I 
schools and a like number from Group 
II and from Group III schools in each 
of the nine years selected for the study. 
The following data were recorded for 
each child: height (to nearest one-half 
inch, without shoes), weight (to nearest 
one-half pound, in ordinary clothing), 
year and month when measurements 
were made, year and month of birth, 
sex, white or Negro, school attended, 
and initials of names (to assure random 


Dr. Hundley is chief and Dr. Mickelsen 
assistant chief of the Laboratory of Bio- 
chemistry and Nutrition, Mr. Mantel is a 
statistician in the National Cancer Institute, 
National Institutes of Health, Public Health 
Service, U. S. Department of Health, Educa- 
tion, and Welfare, Bethesda, Md. Dr. Weaver 
is director of the Division of Medical Serv- 
ices and Mr. Taber is director of the Division 
of Pupil Personnel and Counseling, Board of 
Public Education, Philadelphia, Pa. 
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Table 1—Age-Height-Weight Data on 6—7-Year-Old Children from Poor (Group 1), 
Good (Group I1), or Variable (Group Socioeconomic Environments 


1941 1942 


1947 


1927 
1933 


1928 


1921 
1927 


1920 
1926 


Birth Year 1919 


School Year * 


1948 


1925 


Age t Group I 82.00 78.54 77.92 79.09 76.75 76.70 74.58 74.84 73.86 
months Group I 79.53 78.10 75.77 76.54 75.46 75.34 73.36 73.69 73.15 
Group I 81.17 77.57 76.42 77.67 75.91 75.41 75.17 73.72 73.94 


Height ¢ Group I 45.09 44.53 44.37 45.41 44.85 44.57 45.22 45.66 46.25 
Me Group II 46.23 45.76 45.74 45.69 45.71 45.62 46.27 46.32 46.29 
Group III 45.21 44.95 44.80 45.20 45.03 45.29 45.51 45.56 45.66 


inches 


Weight ** Group I 46.25 45.00 44.67 46.80 45.18 44.99 45.63 46.52 46.73 
= Group II 47.52 46.46 4.60 47.51 47.23 47.14 49.28 49.16 48.4 
Group III 45.53 45.25 44.77 45.58 44.74 45.39 46.45 46.95 46.31 


pounds 


Group I 406 410 4403 «408 400s 407422 
dren Croup 1 400 «395 407s 403 410s 399 40343 


* Most but not all were first-grade children in the year indicated (see text). 
+ The standard deviations for age in months varied from 4.6 to 10.4 in the birth years 1919-1921, and 1926-1928; 
and from 2.7 to 4.8 in 1941-1943. Standard deviations for Group I tended to be highest, Group II lowest. 

3 The standard deviations for height varied from 2.0 to 2.6 with no consistent difference for 1919-1921 vs. 
1926-1928 vs. 1941-1943 and no consistent differences were seen among Groupe I, Il, and Ill. 

** The standard deviations for weight varied from 5.4 to 7.9 with no consistent variations among Groups I, II, 
or Ill. Children in birth years 1941-1943 tended to have slightly larger standard deviations than those in other years. 


alphabetical distribution and to permit this study. Second, it was found that 
rechecks of records if needed). The Group | contained about 42 per cent 
data as collected for 10,975 children in Negro children, whereas Group II con- 
the study are summarized in Table 1. tained less than 1 per cent. Further- 
more, the percentage of Negro children 

Results and Analysis of Data in Group I during the depression years 
was nearly twice that in the 1920’s or 

To determine the significance of the the 1940's. Consequently, all Negro 
collected data several steps seemed in- children were eliminated from any 
dicated. First, preliminary analysis further study. The data for the re- 
and comparison of heights and weights maining children (white) were consoli- 
(age adjusted) in Groups I, II, and III dated for each three-year period and 
showed that Group III was intermediate separated by sex as shown in Table 2. 
in nearly all respects between Groups I Rates of gain in height and gain in 
and II. Since it seemed most advan- weight in children have been reported 
tageous to study the two groups with to vary, separately to some extent, with 
the largest differences, Group III was the season of the year.’ The children in 
eliminated from any further analysis in this study were measured at various 
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Table 2—Unadjusted Means for Age, Height, and Weight 
(White Children Only) 


Group I* 


Group 


Birth Year 1919-1921 1926-1928 1941-1943 1919-1921 1926-1928 1941-1943 


78.49 76.75 


78.76 75.87 
44.36 4.67 
4.23 4.31 
45.28 45.65 
43.98 43.99 
430 227 


74.29 77.59 75.76 73.43 


74.38 77.85 75.77 73.43 


45.38 46.08 45.74 46.42 


45.13 45.76 45.60 46.11 


46.78 47.65 
45.44 46.10 
440 576 


409 616 


* The children in this group attended schools in an economically underprivileged area. 
¢ The children in this group attended schools in an economically favored area. 


times throughout the school year. The 
distribution by month of examination 


was reasonably but not completely uni- 


form from group to group. Conse- 
quently, the data were analyzed by 
subdividing each of the groups shown 
in Table 2 into subgroups according to 
whether they were examined early 
(August-December) or late (January— 
June) in the school year. A compari- 
son of these subgroups showed very 
small differences and no consistent 
trend as to average height, weight, or 
rate of gain in height and weight with 
time of examination. Consequently, no 
further consideration was given to pos- 
sible variations due to season. Appar- 
ently seasonal effects are not as im- 
portant in considering attained heights 
and weights as in their rate of change. 

The data in Table 2 show consider- 
able variation in the average age of 
the various groups. Since average 
height and weight vary with age, it was 
necessary to adjust the data to a com- 
mon age before exact comparisons could 


be made between groups. Simple re- 
gressions for height versus age and 
weight versus age were calculated for 
each of the groups.® The respective 
average values, 0.137 inches per month 
and 0.259 pounds per month, were used 
to adjust average height and weight to 
the mean age of the children in the 
study (76 months). In addition, chil- 
dren’s weights were adjusted for both 
their ages and heights. This provides 
an index of stockiness or leanness and 
would indicate whether or not there had 
been a change in the relationship be- 
tween weight and height. These data 
are shown in Table 3. 

Table 3 indicates clearly that children 
of the same age in both Groups I and 
II who were in the first grade in 1947- 
1949 (birth years 1941-1943) were 
taller by 0.91 to 1.59 inches and heavier 
by 2.59 to 3.53 pounds than were first- 
grade children in 1925-1927 (birth 
years 1919-1921). The increases in 
height were greater in the Group I 
children, whereas the increases in 


|| 

Age Boys 
in 
months Girls 
Height Boys 
in | 
inches Girls 
Weight Boys 47.78 49.43 a 
in 7 

pounds Girls 46.82 48.48 

Number Boys 590 687 
of 
Children Girls 389 202 623 692 
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Table 3—Adjusted Heights and Weights 
Group I * Group t+ 
Birth Year 1919-1921 1926-1928 1941-1943 1919-1921 1926-1928 1941-1943 
Height (inches) adjusted to age 76 months (adjustment: 0.137 + 0.005 inches/month) 
Boys 4.02 + 0.10 4.57 + 0.13 45.61 + 0.09 45.86 + 0.08 45.77 + 0.08 46.77 + 0.08 
Girls 43.85 + 0.10 44.3340. 45.35 + 0.10 45.51 + 0.08 45.63 + 0.08 46.46 + 0.08 
Weight (pounds) adjusted to age 76 months (adjustment: 0.259 + 0.016 pounds/month) 
Boys 44.63 + 0.31 45.46 + 0.43 47.22 + 0.31 47.26 + 0.27 «47.86 + 0.26 50.10 + 0.25 
Girls 43.26 + 0.33 4.02 + 0.45 45.86 + 0.32 45.62 i 0.26 46.68 + 0.26 49.15 + 0.25 
Weight (pounds) adjusted to age 76 months, height 45 inches (adjustment: — 0.062 + 0.011 pounds/ 
menth; 2.344 + 0.029 pounds/inch) 
Boys 46.94 + 0.22 46.474 0.29 45.78 + 0.21 45.22 + 0.19 46.03 + 0.18 45.94 + 0.18 
Girls 45.96 + 0.23 45.60 + 0.23 45.04 + 0.22 4.43 + 0.18 45.40 + 0.18 45.72 + 0.18 


+ = standard error of the mean. 


Heights and weights were adjusted through the use of fitted least squares,® common slope lines (or planes) of 
regression relating height to age, weight to age, and weight to both age and height. 

* The children in this group attended schools in an economically underprivileged area. 

+ The children in this group attended schools in an economically favored area. 


weight were greater in Group Il. A 
secular increase in growth has been 
noted by other investigators in this 
country.” 

It is also evident that the econom- 
ically favored children in Group II 
were consistently taller and heavier 
than were children in Group I. The 
children in Group I appear to have at- 
tained about the same growth potential 
in 1947-1949 as children in Group Il 
had achieved already in 1925-1927. 
Similar differences in stature and 
weight between groups of children of 
higher and lower socioeconomic status 
have been found by many investig: 
10, 11 

The data for Group I show no 
detectable influence of the depres: ‘on 
period (birth years 1926-1928) o1 ‘he 
secular trend upward in height and 
weight (Figure 1). On the other hand, 
the data for Group II show a definite 
change during the depression years 
(Table 3). This is especially evident 
in height for boys who were signifi- 
cantly shorter in 1932-1934 than would 
be expected from the secular trends 
between 1925-1927 and 1947-1949. 


Height in girls and, to a lesser extent, 
weight in boys also increased less than 
expected from the secular trend but 
these differences were not significant 
statistically (Figure 1). Weight in 
girls showed no deviation from what 
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would be expected. Calculations were 
also made to adjust weight for age and 
to a common height of 45 inches. This 
yields a picture of relative stockiness of 
the children, that is, body weights with 
the influence of height and age removed. 

It is evident that Group I children 
were initially stockier than Group II, 
but have become less stocky in recent 
years. Group II children were initially 
less stocky than Group I but have be- 
come stockier so that both Groups I and 
II children were approximately the same 
in this respect in 1947-1949. Group Il 
boys and girls were stockier during the 
depression years than would have been 
expected from their trend of stockiness 
during the period of our study (Figure 
2). This increased stockiness might be 
expected since, as noted previously, 
these children failed to gain in height 
as expected but did gain some in weight 
when comparing the depression period 
heights and weights to pre- and post- 
depression Sigures. 


Discussion 


The principal purpose of this study 
was to test the hypothesis that periodic 
measurements of height and weight in 
six- to seven-year-old first-grade chil- 
dren might yield an index of nutritional 
status of sufficient sensitivity to detect 
favorable or unfavorable trends of less 
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Weights Adjusted to 76 Months and 
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than “mass starvation” magnitude. The 
results support the hypothesis in that if 
such studies had been conducted be- 
ginning in the 1925-1927 period and 
continued through the depression years, 
statistically significant deviations in 
growth patterns would have been found 
which would have suggested more de- 
finitive study and possible remedial 
action. Studies of this type would not, 
of course, establish that the observed 
alterations in growth patterns were due 
to nutritional factors. The social and 
economic unrest and instability charac- 
teristic of the depression years un- 
doubtedly were causally related also. 

A surprising finding in our study was 
the fact that depression effects were 
seen only in children from economically 
favored areas. Any attempt to explain 
this finding would be highly specula- 
tive. However, it should be noted that 
the present study does not indicate any 
deterioration in growth of the Group II 
children; the absence of an expected 
(secular) increase was found. If the 
true cause of this phenomenon were 
nutritional, then one might say that the 
depression years were characterized by 
a temporary cessation of a trend toward 
constantly better nutrition in the case of 
the Group II children, but a continua- 
tion of a trend upward in Group I 
children who were originally on a 
lower plane of nutrition than Group Il 
children. This situation would be 
analogous in some respects to the dis- 
proportionate nutritional gains made 
by the lower economic third of our 
population during World War II.” 

It is possible that depression effects 
might have been present in Group I 
children prior (i.e., 1930-1932) to the 
period selected for our study. This 
seems unlikely since one then would 
expect some lowering of the average at- 
tained heights and weights in 1932- 
1934 below what would be expected 
from the secular trend between 1925- 
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1927 and 1947-1949. This was not 
observed. In addition, it is possible 
that the apparent cessation of the secu- 
lar growth trend upward in Group II 
children could have been due to a 
migration of families from Group I 
areas to Group II areas, thus diluting 
the Group II sample with the shorter 
and lighter children. This seems un- 
likely for economic reasons and Phila- 
delphia officials report that such a 
migration did not occur to any detecta- 
ble extent. Furthermore, other parts 
of this study dealing with longitudinal 
growth patterns of children who re- 
mained in the same economic type of 
schooi area during the depression years 
lend no support for this possibility.’ 
Also, it is quite possible that the ap- 
parent continued secular increase in 
height and weight of the Group I 
children could have been due to the 
families most severely afflicted by the 
depression moving to other areas or 
leaving the city, thus removing the 
shortest and lightest groups from our 
sample. City officials report such a 
movement during this period. In ad- 
dition, the fact that our total sample 
(Table 1) of Group I children included 
nearly twice the number of Negro 
children during the depression com- 
pared to 1925-1927 and 194,-1949 
indicates a considerable movement of 
families during this period in Grou I 
areas. Although the final analysis [ 
our data eliminated all Negr> chile: 1, 
it is quite possible that a simile" 
ment had occurred in white 
Our finding of a “depression —/fect” 
on attained heights and relative stoc’i- 
ness of children is not incompatible 
with the negative studies of McLester * 
and the results of Palmer.** These 
investigators compared children in the 
depression period to a control period in 
the 1920’s and tound no difference in 
attained heights**.7 and weights’ or 
variable results in weight of various 


age-sex-economic groups ** between the 
two periods. Had these investigators 
been able to have a postdepression con- 
trol period to observe secular increases 
in heights and weights, it should have 
been clear thet the depression period 
children were departing from normal 
by virtue of not keeping up with their 
secular trend. Indeed, later studies by 
Wolff **:*® in the same schools studied 
by Palmer did she» a secular trend 
upward in weig>: but not in height be- 
tween 1937 and i940. In addition, it 
could be expectec that “depression 
effects” would detectable more 
quickly if rates o: growth were studied 
since some lag would be anticipated 
before significant deviations appeared 
in attained heights and weights. A sub- 
sequent paper will deal with this 
point.* 

The present study reveals no evidence 
of a plateau in the secular increase in 
growth. However, our data cannot be 
considered as crucial on this point since 
it is possible that the birth year 1941- 
1943. data (especially for Group II) 
may represent measurements on a 
plateau the peak of which occurred at 
some earlier time. Moreover, another 
portion of our studies which deals with 
longitudinal growth patterns in the 
same children '* will present evidence 
that economically favored children may 
have reached their peak rate of growth 
under currently prevailing conditions. 
It is of interest that our figures for 
average height and weight of Group II 
children coincide closely with data ob- 
tained in studies of height and weight 
of children during the 1930-1945 pe- 
riod 17 and with a study conducted 
in 1950..% On the other hand, our 
average height and weight figures are 
higher than those given in older tables 
of normal height and weight for chil- 
dren of this age.’® 

The present study is subject to cer- 
tain limitations. Our interpretation of 
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the data has been based on the assump- 
tion that the secular trends in height 
and weight over the period covered by 
our study are essentially straight line 
rather than curvilinear functions. There 
is no conclusive evidence on this point. 
The data reported in the present paper 
show a straight line function for height, 
weight, and stockiness for Group | 
children but, since only three points in 
time are available to establish the line, 
this can be regarded as only suggestive. 
In addition, it is impossible at this time 
to evaluate population changes in the 
different groups over the period of our 
study. These limitations may be clari- 
fied as the result of further studies, 
which seem indicated, to test the use- 
fulness of height-weight measurements 
in children as a continuing index of 
nutritional status. 


Conclusions 


The heights and weights of first-grade 
children in the Philadelphia public 
schools were secured from the medical 
records for the periods 1925-1927, 
1932-1934, and 1947-1949. 

The data indicate that children from 
economically favored areas were taller 
and heavier than children from econom- 
ically underprivileged areas. Both 
economic groups of children showed a 
secular increase in growth. During the 
depression years, 1932-1934, children 
from the lower economic areas showed 
no interruption in their secular trend. 
On the other hand, children in the 
economically favored areas during the 
depression did show a significant devia- 
tion from their secular trends. ‘This 
deviation was statistically significant 
for height in boys and for stockiness in 
both boys and girls. 

Although the data are not conclusive, 
they do indicate that further tests should 
be made of the reliability of height- 
weight measurements of school children 
as a continuing index of nutritional 
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status. The difficulties that arise in such 
a problem are discussed. 
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A Delayed Incubation Membrane Filter Test 


for Coliform Bacieria in Water 


EDWIN E. GELDREICH; PAUL W KABLER, M.D., Ph.D., F.A.P.H.A.; 
HAROLD L. JETER; and HARC'!.* F. CLARK 


This paper will have direct and 
immediate interest for laboratory 
workers, public health engineers, 
and administrators who may be con- 
cerned with the accuracy of labora- 
tory examinations of shipped water 
specimens, 


The ninth edition of Standard 
Methods for the Examination of Water 
and Sewage! recommends that the bac- 
teriologic examination of relatively pure 
water be started within 12 hours after 
collection and that the temperature of 
the sample be maintained between 
6-10° C. Many laboratories serv.ag 
large geographic areas have found it 
impractical or impossible to comply 
with one or both of these recommenda- 
tions. 

The exact effects of time and temper- 
ature of storage on the coliform densi- 
ties of water appear to be controversial. 
Cox and Claiborne? found that refrig- 
erated samples showed relatively lt'le 
change up to 48 hours. Coli cm 
densities in their samples stored at room 
temperature varied markedly, frequently 
showing sharp reductions. Hoather ® 
found little evidence of large variations 
of coliform counts in samples stored 
one and two days at 5° C and at 29° C. 
Using statistical methods he estimated 
an average 12 per cent decrease of coli- 
aerogenes organisms, other than Escher- 
ichia coli in samples stored 24—48 hours 
at 5°C. This change was not consid- 
ered significant from the viewpoint of 
practical hygiene. 

The Public Health Laboratory Serv- 


ice Water Subcommittee in Great 
Britain reported *:® significant changes 
in coliform and E. coli densities after 
six and 24 hours storage at refrigerator 
and room temperature. The following 
percentages of samples which at least 
doubled or halved the original coliform 
content were: (a) on storage at room 
temperature after six hours 24.7 per 
cent, and after 24 hours 38.3 per cent; 
(b) on storage at refrigerator tempera- 
ture after six hours 25.0 per cent, and 
after 24 hours 33.9 per cent. Similar 


changes which occurred in the E. coli 
content on storage were: (a) at room 
temperature after six hours 18.7 per 


cent, and after 24 hours 34.6 per cent; 
(b) at refrigerator temperature after 
six hours 10.4 per cent, and after 24 
hours 25.0 per cent. This investigation 
showed, however, that fewer changes 
occurred after six hours than after the 
longer storage period. Jones, et al.,® 
reported that 21 per cent of their sam- 
ples showed a significant reduction and 
that another 10 per cent showcd a sig- 
nificant increase in coliform density 
after 18 hours storage at 3-5° C. 
While these differences in findings 
are in part due to differences in testing 
procedures and standards of evaluation, 
the variations also indicate the unpre- 
dictability of the effects of storage time 
and temperature on the coliform group. 
This is especially true when it is neces- 
sary to consider a large number of 
water samples from various sources in 
widely separated geographic areas. 
These reports suggest that time-tem- 
perature effects may vary with any one 
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or any combination of chemical com- 
position, hydrogen-ion concentration, 
electrolyte concentration, protein nitro- 
gen, types of bacterial flora present, and 
perhaps other unknown factors in in- 
dividual water samples. 

To secure results most accurately 
reflecting coliform density of the sam- 
ple source, bacteriologic examination 
should be initiated at the time of sam- 
ple collection, a procedure not always 
practical with current methods. The 
membrane filter technic, however, may 
be adapted to such a method. An ap- 
propriate quantity of water is filtered 
at the sample collection site and the 
membrane is placed on a medium which 
preserves viability of the microorgan- 
isms and, at the same time, prevents 
rapid multiplication during transporta- 
tion to the laboratory. In the labora- 
tory the viable coliform bacteria can 
be cultivated and enumerated by pro- 
c ‘ures applicable to the membrane 

Semoval of the bacteria from their 
natural habitat to a standardized envi- 
ronment during the interval between 
collection and examination reduces 
many sources of unpredictable quanti- 
tative changes. This presupposes ade- 
quate rinsing of the membrane fol- 
lowing sample filtration. Shipe and 
Cameron’ recently found evidence in 
a comparison of the membrane filter 
with the MPN procedure on several 
water sources that repeated lower mem- 
brane filter counts in one river sample 
were possibly caused by the presence 
of toxic industrial wastes. In further 
investigations, Shipe and Fields * dem- 
onstrated that a toxicity to coliforms 
may build up on membrane filters from 
some water samples with industrial 
effluents containing copper and zinc. 

The possibilities of quantitative coli- 
form increase due to cellular multipli- 
cation are removed because the organ- 
isms are isolated on a solid surface. 


Each cell will theoretically become a 
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countable colony. Other advantages of 
the method are decreased weight per 
sample, small size, low cost of sample 
container, and transportation to the 
laboratory by first class or air mail 
without refrigeration. 

To produce an ideal environment for 
delayed incubation of the coliform group 
a preservative medium should permit 
survival of all coliform bacteria for at 
least 24 hours within the temperature 
ranges likely to be encountered while 
the membrane is in transit to the labora- 
tory. Multiplication of coliform or- 
ganisms should be suppressed or reduced 
to a negligible rate, while growth of 
noncoliform organisms should be in- 
hibited or marke Jly restricted. There 
should be no carryover of growth-sup- 
pressive effects from the preservative 
medium. That is, the growth rate for 
members of the coliform group should 
quickly become normal when the mem- 
brane is transferred to the usual dif- 
ferential medium for cultivation of coli- 
forms on the membrane filter. 

Preservative materials that have been 
investigated in this laboratory in pre- 
liminary studies include alcohols, sulfa 
compounds, phenol, mercurials, sodium 
benzoate, salicylates, and others. These 
substances were tested in varying con- 
centrations in buffered solutions as well 
as in mixtures with different concentra- 
tions of bacterial culture media. Of 
the materials studied, sodium benzoate 


added to ERC Endo medium seemed 
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most nearly to meet the characteristics 
desired of a preservative medium for 
use with the membrane filter at room 
temperature and 35° C. Use at 5° C 
did not give satisfactory results. 

This investigation has been designed 
for the accumulation of quantitative 
data with respect to the application of 
a benzoated preservative medium with 
the membrane filter under field condi- 
tions. 


Experimental Procedure 


Six sample sources consisting of three 
rivers, two farm wells, and a lake were 
examined. These sources were selected 
to fall within two groupings as to coli- 
form density. The first group consisted 
of two farm wells and a lake, represent- 
ing sources for which the density was 
less than 500/100 ml. The remaining 
three sources usually showed a colifomn 
density range from 500 to 500,000/100 
ml. 


From each source three samples were 
examined in the winter and then re- 
peated the following summer. Testing 
of water samples under these markedly 
different temperature conditions was 
designed not only to reveal any inherent 
weakness of the preservative medium, 
but also to evaluate the medium with 
both a cold temperature and a wa.:m 
temperature bacterial flora. 

Examinations of all samples for coli” 
form density were initiated withi:: two 
hours after collection and were made 
by three different methods. Thes+ tests 
consisted of a membrane filter (MF) 
procedure with use of a preservstive 
medium for delayed incubaticn of MF’s 
after sample filtration, a routine MF 
procedure, and the Standard Methods 
most probable numbers (MPN) proce- 
dure.! 

For the delayed incubation coliform 
tests the samples were filtered and the 
membrane placed on nutrient pads 
saturated with benzoated Endo me- 


dium.* Following placement of the 
filters on the preservative medium the 
Petri dishes were individually wrapped 
in squares of “Parafilm” to minimize 
evaporation during the storage period. 
The membranes were held on the pre- 
servative medium under different tem- 
perature conditions for the various time 
intervals specified in the experimental 
procedure. At the expiration of the 
designated storage periods the mem- 
branes were transferred to fresh nu- 
trient pads saturated with EHC Endo 
medium and incubated 18 hours + 2 
hours. 

The methods of Clark, et al.,® 
were used for the routine MF coliform 
tests. The procedure consisted, briefly, 
of sample filtration and placement of 
the membranes on nutrient pads satu- 
rated with M-envichment medium. The 
membranes were incubated two hours, 
transferred to nutrient pads saturated 
with EHC Endo medium, and incubated 
18 hours + 2 hours at 35° C in a high 
humidity atmosphere. 

Coliform enumerations on MF’s were 
made at the end of the incubation period 
on EHC Endo medium. Magnification 
of 15 diameters with vertical illumina- 
tion was used for optimum recognition 
of colony differentiation. For ease of 
comparison of MF coliform estimates 
with MPN results, MF colony counts 
were computed as coliforms per 100 ml 
of sample. 

Five-tube tests with three decimal 
dilutions were used in the Standard 
Methods coliform measurements. Lauryl 
sulfate tryptose broth was used in the 
presumptive tests, with confirmation in 
brilliant green lactose bile broth 2 per 
cent. 

Each original sample was vigorously 
mixed to insure even distribution of 
the contents. Three portions (see 


*See appendix for details of preparation 
of the preservative medium, indicator powder, 
and culture media. 
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3 Sample Volumes) 3 Semple Yoluses) 


Transfer 9 M's Transfer 9 MP's 
(3 MP's from Ee. of (3 from 
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(3 MP's from Ba, of 
Seaple Volumes 


3 Sample Volumes) 


of 
3 Sample Volunes) 3 Sawple Volumes) 


Coliform MPH Oolifors 


Figure 1—Schematie Outline of the Experimental Procedure 


Figure 1) were dispensed into sterile 
containers and stored in the refrigera- 
tor at 5° C, at room temperature,* and 
at 35° C respectively. The remainder 
of the sample was used for coliform 
tests initiated immediately, consisting 
of a Standard Methods five-tube MPN 
test, a routine membrane filter test, and 
MF delayed incubation tests. 

Triplicate filtrations of three sample 
volumes were made for the routine MF 
tests. Sample increments were selected 
to secure at least two volumes yielding 
easily countable (up to 100 coliform) 
colony densities on the filters. 

For the MF delayed incubation tests 
18 replicate filtrations were made from 
each of the same three sample volumes 
as used in the routine MF test. Nine 
replicate membranes from each of the 
sample volumes were stored at room 
temperature and nine were stored at 
35° C. 

After 24 hours the original MPN test 
was examined, results recorded, and the 
necessary transfers made. Record was 


* The recorded room temperature for the 
winter series was from 13 to 27° C; during 
the summer this range was from 22 to 32° C. 


made of the number of coliform colonies 
on the incubated MF’s and those filters 
were then discarded. 

MPN tests were initiated on the 
stored liquid samples. Results of tests 
from the previous day were used as a 
basis for determining dilutions expected 
to produce determinate MPN results. 

Three stored MF’s of each filtration 
volume were withdrawn from the re- 
spective storage conditions (room tem- 
perature and 35° C), transferred to 
EHC Endo medium, and incubated for 
the usual 18 hours + 2 hours. 

Examination of results, initiation of 
new tests, and transfer of stored MF’s 
were made at 48 and 72 hours, ia the 
same manner as for the 24-hour steps. 


Results and Discussion 


Table 1 shows the coliform counts 
determined by the MF method, both 
initially and after storage on the preser- 
vative medium. Each numerical value 
represents the average of 6 MF results 
computed to denote coliforms per 100 
ml of sample. 


Table 2 records the MPN estimates of 


F 
Saaple 
Coliform NPE 4 
(Standard Methods) 
w j 
TESTS STARTED I aTELY TESTS ON STORED LIQUID SUB.SAMPLES : 
red Storage at Storage at Storage at 
| | | 
| | | 
72-Er, Tests Transfer Remaining Transfer Remaining 
9 MP's 9 
| 
% 
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coliform densities for the samples rep- 
resented in Table 1. In this case the 
MPN values represented are the initial 
coliform densities and those determined 
after liquid sample storage at the differ- 
ent time and temperature conditions. 
Membranes subjected to delayed in- 
cubation on the preservative medium 
produce ‘coliform-type colonies on EHC 
medium which are easily distinguish- 
able from other colony types. In gen- 
eral, coliform-type colonies are about 
twice the diameter of other colonies and 
consistently display the characteristic 
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metallic-like surface luster. From many 
samples coliform-type colonies actually 
are more easily recognized after de- 
layed incubation than with the more 
rapid conventional procedure. This 
seems to be in part the result of some- 
what improved sheen development on 
coliform-type colonies and in part the 
result of slight but fairly consistent re- 
duction in size of other colonies. 
Visible colonies develop on filters 
maintained on the preservative medium 
24 hours or more both at room tempera- 
ture and at 35° C. At room tempera- 


Table 1—Coliforms Per 100 ml by MF Method Storage on Preservative Medium 


Storage at Room Temperature * 


Storage at 35° C 


Sample hu.tial 24 hr. 


48 hr. 72 hr. 


Well No. 6 


Weil No. 5 


eco ©& 


0 
1. 
0. 
58 
2 
6. 
6. 
8 
3. 
22 
59 
320 


Burnet Lake 


Ohio River, 
Calif. 


Little Miami 
River 


Ohio River, 


Broadway 


sno 


Bseten 


2,900 
1,100 
180 
23 


2,700 1,900 
1,400 1,700 
490 440 
3,700 9,300 
1,400 3,500 
17,000 14,060 


120,000 
69,000 
14,000 

120,000 

130,000 

100,000 


150,000 
46,000 
14,000 

130,000 

170,000 

160,000 


* Storage at room temperature was in the range of 13-27° C in the tests made January to March and in the 


range of 22-32° C for the tests made June to August. 


4 
24 hr. 48 hr. 72 hr. 
Mar. 18 1.2 1.3 1.8 
ae 23 1.0 6.0 0.93 2.1 M4 i 
aie 25 0.51 4.0 0.27 <0.50 3.0 i 
July 1 48 54 23 40 36 
ae 8 8 34 18 20 18 i 
15 3.9 7.0 4.0 5.1 
2 a Mar. 2 6.2 9.2 6.0 18 4 | 
9 8.4 9.5 8.9 10 
= 16 4.6 52 14 19 21 
June 3 62 57 36 33 4 ey 
10 79 87 39 “4 a7 
24 160 130 110 130 130 
ee | Jen. 7 9.0 18 12 16 15 9.0 10 a 
ue 21 130 140 150 140 140 150 120 
ae 28 110 110 110 80 136 130 120 
_ July 20 240 160 190 160 100 140 150 
Mie 27 310 280 260 270 220 270 360 | 
é e) Aug. 12 740 620 700 630 340 580 550 
a” Feb. 18 320 250 360 650 260 320 350 
? | 25 1,100 1,800 1,900 1,700 1,700 1,700 1,100 
Ys Mar. 4 3,400 2,600 4,100 4,500 2,790 2,500 
st July 22 1,300 1,100 970 1,100 600 870 
. Aug. 3 210 180 290 270 140 140 
a 17 30 92 160 69 4 20 
Feb. 2 4,100 3,100 2,800 3,500 2,100 
Bg 9 1,900 2,100 2,400 2,700 2,300 
16 500 470 750 1,100 300 
i June 22 28,000 18,000 20,000 6,700 11,000 
¥ 29 2,600 2,700 1,800 2,300 1,200 | 
July 6 16,000 17,000 - 14,000 14,000 13,000 
ae P| Jan. 5 180,000 170,000 180,000 210,000 110,000 
12 58,000 72,000 91,000 83,000 74,000 
oo 26 18,000 15,000 16,000 18,000 9,000 é 
ba June 1 270,000 160,000 190,000 260,000 89,000 
a 8 300,000 190,000 210,000 260,000 140,000 i 
nee 15 180,000 130,000 140,000 180,000 58,000 
+: 
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ture the colonies usually are quite small, 
while at 35° C they are larger although 
considerably smaller than those develop- 
ing after incubation on EHC Endo me- 
dium. Some colony differentiation 
occurs on the preservative medium, fre- 
quently with good sheen development. 
It appears that the sodium benzoate in 
the preservative medium is a factor in 
reducing bacterial growth on stored 
MF’s at usual temperatures for growth. 

Mold colonies occasionally develop 
on some MF’s preserved 48 and 72 
hours. The medium is sufficiently in- 
hibitive to prevent complete overgrowth 
of MF’s by these mold colonies; their 
presence does not appear to affect coli- 
form colony growth or differentiation. 

The data summarized in Tables 1 
and 2 were analyzed by several differ- 
ent methods, all arriving at the same 
general conclusions. The most thorough 
and precise analysis, using the “analy- 
sis of variance” technic, was under- 
taken by the statistical staff of the Sani- 
tary Engineering Center. 

A simpler method of analysis involved 
computing ratios, using the correspond- 
ing initial MPN value as the standard 
of comparison, i.e., the common de- 
nominator. Table 3, an example of 
these ratios, was prepared from repre- 
sentative low- and high-density samples 
under both winter and summer condi- 
tions. 

The upper third of Table 3 reveals 
that, in the high-density sample, the 
MPN undergoes a continuous decline 
with storage beyond 24 hours, unless 
the sample is refrigerated. In low- 
density samples, this decline is not seen 
consistently, except at warm tempera- 
tures. Within the first 24 hours a sharp 
rise in count may occur at any tem- 
perature. 

The middle third of Table 3 shows 
that samples after storage compare 
favorably with the initial membrane 
filter values. Median values for low- 


density (coliform) samples at room 
temperature are 1.20, 1.25, and 1.50 
after 24, 48, and 72 hours storage, while 
high density samples have medians of 
0.78, 0.84, and 1.00. At 35° C storage 
temperature, medians for low-density 
samples are 1.00, 1.37, and 1.73 and 
for high-density samples 0.48, 0.61, and 
0.79. In both types of samples the 
count is best maintained when storage 
is at room temperatures. The decline 
in count appears (in this series of sam- 
ples) to be more closely related to the 
coliform density of the initial sample 
than it is to the storage time up to 72 
hours. 

The lower third of Table 3, compar- 
ing delayed membrane filter counts 
with initial MPN’s reveals approxi- 
mately the same situation as in the 
middle third, with respect to high-den- 
sity samples. In low-density samples 
the ratios were generally smaller than 
the corresponding figures in the mid- 
dle third of the table, indicating that 
at low densities, initial MF counts tend 
to be appreciably lower than initial 
MPN’s. This finding is in agreement 
with the results of Kabler *? and Jeter, 
Geldreich, and Clark."* 

In one case the MF failed to demon- 
strate coliforms on the preservative 
medium (after 48-hour storage at 
35° C). This represents 0.5 per cent 
of the 216 delayed incubation tests. 
At the same time 27 determinations of 
324 MPN coliform counts made on 
stored liquid samples resulted in inde- 
terminately low counts (MPN less than 
1.8/100 ml). 

Two factors contributed to the excess 
of indeterminate MPN values over in- 
determinate MF coliform counts. First, 
the MF procedure frequently was based 
on the testing of larger sample volumes 
than the MPN. Whereas the MPN for 
low coliform density was determined 
by testing 55.5 ml (with 18/100 ml 
the lowest possible determinate result) , 
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MF determinations frequently were 
based on samples up to 400 ml or more 
(with 0.25/100 ml the lowest possible 
determinate result), according to the 
predicted coliform density. Thus, 
the MF technic may be expected to pro- 
duce routinely a greater percentage of 
determinate coliform counts than the 
routine MPN determination. Second, 
there was unquestionably an appreci- 
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able progressive reduction of coliform 
density during storage of liquid samples 
as demonstrated by the MPN results, 
particularly with samples which were 
not refrigerated. This reduction of 


coliform count either did not occur, or 
occurred at a reduced rate, on MF’s 
stored on preservative medium within 
the limits of the study. 

General effects of temperature and 


Table 3—Ratios of Coliform Counts from Representative Low- and 
High-Density Samples 


Storage at 5° C 


Storage at Room Temperature Storage at 35° C 


24 hr. 


MF 


Sample Initial 48 hr. 


79 


hr. 24 hr. 48 hr. 72 hr. 24 hr. 48 hr. 72 hr. 


Ratios of Stored MPN Coliforms to Initial MPN Coliform Counts 


Well No. 5 


(Low 
Density) 


Ohio River, 
Broadway 


(High 
Density) 


“coor 


RBEREE 


Ratios of Delayed MF Coliform Counts to Initial MF Coliform Counts 


Well No. 5 


(Low 
Density) 


Ohio River, 
Broadway 


(High 
Density) 


SeRRes 
on 

5 


Ratios of Delayed MF Coliform Counts to Initial MPN Colhform Counts 


Well No. 5 


(Low 
Density) 


Ohio River, 
Broadway 


(High 
Density) 
15 


OF??? 


Oooo 


Sefere ereree 


* Ratio of (initial MF /Initial MPN). 


t 
Mar. 2 0.03 indt. 
9 a 1.00 0.12 
16 0.87 0.26 
| | June 3 0.39 indt. 
10 0.39 indt. 
24 1.00 <0.01 
P| Jan. 1.31 0.06 
1.13 0.33 
0.61 0.18 
: June 0.46 <0.01 
1.82 0.08 
9 ee 4° es 0 
’ June 3 at 0 
Jan. 5 ee ae 
4 
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storage are brought out more clearly 
in Table 4. Within each set of storage 
conditions ratios from all sources and 
seasons were arrayed in order of mag- 
nitude and the median ratios deter- 
mined. Because some ratios depart 
widely from unity (which would indi- 
cate equivalence of two results being 
compared) it is felt that the median 
offers a more ra‘ional expression of the 
central tendency than the mean. Further, 
use of the median offers the opportu- 
nity for using numerically indetermi- 
nate results in arriving at a final 
numerical value. It is recognized that 
use of a single expression does not take 
unusual results into account; its use- 
fulness here is to offer “most rep- 
resentative values” for comparison of 
relative coliform counts under different 
circumstances. 

The 95 per cent confidence limits of 
the median, also shown in Table 4, were 
determined according to the method 
given by Dixon and Massey.’ These 


Table 4——Comparison of Median MPN 


confidence limits further demonstrate 
the greater tendency of MF coliform 
counts to cluster about a central value 
than do the corresponding MPN counts. 
Inspection of the delayed MF to initial 
MF ratios (Table 4) makes it apparent 
that the upper limiting 95 per cent con- 
fidence value of the median is less than 
twice the lower limiting value in all 
but one case. In contrast, comparison 
of the storage MPN to initial MPN 
ratios shows that in all cases the upper 
limit of the 95 per cent confidence zone 
for the median is at least 2.3 times the 
lower limit and in one case the upper 
limit is 24 times the lower limit. 

Use of the median ratios in compar- 
ing MPN values from stored liquid 
samples with initial MPN results con- 
firms 5° C storage as the optimum con- 
dition for liquid samples. However, 
even under refrigeration, a drop in coli- 
form count is common within the first 
24 hours of storage. The median ratio 
of coliform count after 24 hours at 


Ratios of Stored Fluid Samples and of 


Delayed MF Count Ratios to Initial MPN (36 Samples) 


Comparison of Coliform Ratios From the Test Methods 


Storage MPN to 
Initial MPN 


Delayed MF to Delayed MF to 
Initial MPN Initial MF 


95 Per cent 


95 Per cent 95 Per cent 


Storage Median Confidence * Median Confidence * Median Confidence * 
Conditions Ratio Limits Ratio Limits Ratio 


5° C Storage 


ooo 


222 
SRS CaN 


Room Temperature 
24 hr. 
48 hr. 
72 hr. 


35° C Storage 
24 hr. 
48 hr. 
72 hr. 


ooo 


eee 


*The 95 per cent confidence limits of 36 medians are the 12th and 25th values when they are arranged in 


ascending rank. 


F 
| 

0.29-1.00 0.35-0.79 0.94 0.83-1.06 : 
0.12-0.55 0.35-1.08 0.98  0.81-1.33 
0.05-0.17 0.30-1.08 1.13  0.93-1.47 
0.10-0.63 0.23-0.65 0.66 _—0.47-1.00 
0.01-0.24 0.31-0.7%6 0.77 0.67-1.15 

<0.01-0.10 0.29-0.73 0.88 0.79-1.00 
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5° C is 0.72 that of the corresponding 
initial MPN count and drops to 0.53 
and 0.54 that of the initial count after 
48 and 72 hours, respectively. A pro- 
gressive reduction in coliform count 
occurs in the stored liquid samples re- 
gardless of the temperature of storage, 
progressing more rapidly at higher 
temperatures. 

Storage of MF’s at 35° C results in 
counts somewhat lower than at room 
temperature, but yet more in accord 
with the initial MPN than are secured 
by MPN from liquid samples stored at 
35° C. Here, too, the coliform count 
is relatively stable, though only slightly 
lower than half that of the correspond- 
ing initial MPN value. 

Comparison of the coliform counts 
from preserved MF’s with the initiai 
MF coliform counts shows that at room 
temperature and at 35° C the coliform 
counts tend to approximate the initial 
MF coliform counts. This  particu- 


larly true at room temperature, while 


at 35° C the median coliform count 
drops to 0.66 (at 24 hours) that of the 
initial. MF coliform counts and gradu- 
ally is increased with continued storage 
until the median count after 72 hours 
is 0.88 that of the initial MF count. 
These results demonstrate that while 
storage temperature does exert an effect 
on the coliform counts secured from 
preserved MF’s, the variation is less 
than that observed in liquid samples 
stored at similar temperatures and ex- 
amined by the MPN method. 

A separate analysis of variance * was 
carried out on the data for each of the 
six sources of water samples. These 
analyses examined the independent 
effects of the various factors (tempera- 
ture, storage time, method of estimat- 
ing density, and date of collection), as 

* This section was prepared by Eugene K. 
Harris, analytical statistician at the Robert 
A. Teft Sanitary Engineering Center. The 
assistance of Alta E. Tolson, who performed 


the statistical computations described herein 
is gratefully acknowledged. 
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well as the interactions between them. 

As a preliminary step, within each 
source a 20 per cent random sample was 
selected of the sets of three replicate 
MF counts made at each dilution of a 
water sample. The means and vari- 
ances of these selected triplets were 
computed and plotted on log-log graph 
paper. In every source the relation of 
log variance to log mean was clearly 
linear. Least squares analysis of these 
lines revealed an average slope close to 
unity (1.09) and an average intercept 
close to zero (—0.11) justifying the as- 
sumption that, on the average, the vari- 
ance of the colony count approximately 
equalled the mean. This implied a 
Poisson distribution of replicate counts. 

On these grounds the basic variable 
for analysis was chosen to be the square 
root of the estimated density, in order 
to stabilize the variance of the estimate 
and convert it to an approximately 
normally distributed variable. For 
ease of analysis this same transforma- 
tion was applied to the MPN, although 
experience has shown the MPN to be 
log-normally distributed. However, 
both square root and log transforma- 
tions are in the same “direction,” that 
is, they tend to minimize a long tail in 
the distribution represented by high 
values of the variable. Further, the 
square root transformation offers no 
difficulties when applied to zero (or in- 
determinately small) density estimates. 

The square roots of the three replicate 
plates at each sample dilution were then 
averaged. These dilution averages 
(two or three in number) were again 
averaged to produce a single mean esti- 
mated density of coliform organisms 
in a given sample of water. In this 
last averaging step the dilution aver- 
ages were weighted, so that the highest 
dilution (ie., that using the smallest 
sample volume) contribute? least to the 
final average. The weight used was the 
square root of the dilution factor. For 
example, when 50 ml of sample were 
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filtered, the dilution factor was one-half 
since all estimated densities were put 
on a “per 100 ml” basis. Hence, a 


weight of 0.707 was applied to the aver- 


age at that dilution. Since separate 
analyses of variance were carried out 
for each source, the dilution factors and, 
therefore, the weights did not vary 
greatly within each analysis. 

The main conclusions reached by 
these analyses were the same as may 
be obtained by inspection of Table 4, 
indicating the value of the simpler 
method based on the median ratios. 
The disadvantage of this method is that 
each median should be drawn from a 
fairly long series of ratios in order to 
achieve adequate precision. In the 
present work this necessitated combin- 
ing seasons and sources. As noted in 
the discussion of Table 4, the effects of 
temperature and storage were not al- 
ways the same on high- as on low- 
density samples. These differences were 
also revealed in the variance analyses. 
However, they were relatively minor 
and certainly not of sufficient impor- 
tance to influence the conclusions drawn 
from Table 4. 


Summary 


A delayed incubation coliform test 
on membrane filters is described. This 
procedure is studied in parallel with 
MPN determinations on stored liquid 
samples and results from both were 
compared with results from an initial 
five-tube, three-dilution MPN test. 

This comparison was made on sam- 
ples from six sources, consisting of 
three rivers, two farm wells, and a lake. 
From each source three samples were 
examined in a winter and in a summer 
series. Storage of liquid samples was 
at 5° C, room temperature (13-32° C), 
and at 35° C for periods of 24, 48, and 
72 hours. 

MPN coliform counts made on liquid 
samples held at 5° C for periods up to 
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72 hours are quite variable, but more 
closely approximate the initial MPN re- 
sults than do the counts from samples 
stored at 13-32° C or at 35° C. 

Estimations of coliform densities in 
water by use of the delayed incubation 
MF technic at 13-32° C indicate good 
agreement with the MPN on stored sam- 
ples at 5° C, but tend to be less than 
the initial MPN. The MF storage re- 
sults at room temperature and at 35° C 
are superior to results of MPN proce- 
dures on liquid samples stored more 
than 24 hours at room temperature or 
35° C. 

The delayed incubation coliform test 
is suggested for field application where 
shipment of refrigerated samples can- 
not be made or during periods of 
natural or wartime emergency. This 
procedure consists of (1) filtration of 
sample at collection site; (2) placement 
of membrane on the preservative me- 
dium; (3) wrapping of individual Petri 
dishes in squares of “Parafilm”; fol- 
lowed by (4) unrefrigerated shipment 
to a laboratory for completion of the 
bacterial examination. It is necessary 
to maintain a saturated humidity over 
the membranes at all times (storage, 
transportation, and incubation periods). 


Appenpix (Mep1A) 


M-Enrichment Medium 


Commercially prepared dehydrated M-En- 
richment Broth (Difco) was used in these 
studies. The equivalent medium can be made 
as follows: Add 6.0 gm of yeast extract, 40.0 
gm of proteose peptone No. 3, 3.0 gm of 
dipotassium hydrogen phosphate (anhydrous) , 
and 5.0 gm of sodium chloride to 1 liter of 
distilled water. Heat until all ingredients are 
dissolved. Adjust the reaction so that the 
pH after sterilization will be 7.0. Distribute 
in the desired containers and sterilize in the 
autoclave et 15 Ib. (121° C) for 15 minutes. 


Endo Basal Medium 


Add 20.0 gm of neopeptone and 7.0 gm of 
dipotassium hydrogen phosphate (anhydrous) 
to 1 liter of distilled water. Heat until all 
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ingredients are dissolved. Adjust the reac- 
tion so that the pH reading after sterilization 
will be 7.5. Filter the medium through coarse 
filter paper. Distribute it in 30 ml qua ‘ti- 
ties to the desired containers and sterilize as 
above. 


EHC Powdered Indicator 


Grind 5.04 gm of basic fuchsin to a fine 
powder by means of a mortar and pestle. 
Add 12.60 gm of sodium sulfite (anhydrous) 
and grind thoroughly. Finally, add 122.40 
gm of lactose gradually, continuing the grind- 
ing until a homogeneous mixture is obtained. 
Store the indicator in an air-tight container 
in a cool dry place protected from the light. 

The composition of this indicator is based 
on the use of basic fuchsin having 95 per cent 
dye content and subjected to a dye titration 
as described in an earlier report.1° Other 
lots of dye, having a different dye content, 
may require dye titration and adjustment of 
the amount of dye to be used. 

Use of powdered indicator has in this 
laboratory superseded the use of solutions of 
lactose, sulfite, and basic fuchsin in the prepa- 
ration of finished EHC Endo medium. Ad- 
vantages attributable to its use are increased 
stability of the indicator substances, economy 
of time and effort in preparation of medium, 
and a tendency toward greater uniformity of 
the finished medium. 


Preparation of Finished EHC Endo Medium 


Add 0.6 gm of EHC powdered indicator and 
1.0 ml of ethanol (95 per cent) to each 30 ml 
tube of sterile Endo basal medium and mix 
thoroughly. Sufficient medium (1.8-2.2 ml) 
is dispensed to saturate each nutrient pad. 


Preparation of Preservative (Benzoated 
Endo) Medium 


This medium is prepared by adding 1.0 ml 
of 12 per cent aqueous sodium benzoate solu- 
tion (without sterilization), 0.6 gm of EHC 
powdered indicator, and 0.7 ml of ethanol to 


30 ml of Endo basal medium. It is mixed 
thoroughly and dispensed to nutrient pads 
as above. 
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The President's Rehabilitation Program 


—A Symposium 
KENNETH E. POHLMANN 


Briefly but revealingly presented 
here is the essence of a thorough- 
going discussion of the newer as- 
pects of the rehabilitation services 
for the handicapped. Especial con- 
sideration is given to the aspects 
of the program that, more and 
more, are becoming accepted as an 
integral part of public health 
administration. 


Agencies and personnel concerned 
with public health should have a work- 
ing knowledge of the current develop- 
ments in the field of rehabilitation. 
Particularly is this true of the effects of 
the new legislation which increased 
federal participation in the training of 
personnel and construction of facilities. 
The federal program also emphasizes new 
approaches to the problems of the med- 
ically indigent and the physically 
handicapped. 

The four papers of the symposium, 
each representing an approach to the 
subject matter from the point of view 
of a particular agency or discipline, 
lend themselves to a convenient breek- 
down for presentation in condensed 
form. Dr. Joseph Gerber’s paper, “The 
Public Vocational Rehabilitation Pro- 
gram,” reviews briefly the history of 
the federal-state vocational rehabilitation 
program, including the 1954 Amend- 
ments to the Vocational Rehabilitation 
Act (Public Law 565). He points up 
the complexity of the rehabilitation 
process and the multiplicity of services 
needed to carry it out effectively. As 
he sees it, this will demand a high de- 
gree of community planning and or- 


ganization, a prime requisite if the 
objectives of the expanded federal-state 
vocational rehabilitation program are 
to be met. Several excellent charts and 
tables supplement Dr. Gerber’s paper 
which serve to illustrate the expanding 
role of this significant program for the 
physically handicapped since 1944— 
the year in which the first substantial 
amendments were made to the original 
Act of 1920. 

Types of disability of persons reha- 
bilitated in 1945 and 1953 by the fed- 
eral-state program are given in a table 
(reproduced here). From this data it is 
evident that not too many significant 
changes have occurred in the types of 
cases served by this program during 
the period except in certain areas. Tu- 
berculosis accounted for 6.3 per cent 
of the cases in 1945, and for 10.2 per 
cent of cases in 1953. The blind ac- 
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lysis, New York, N. Y.; I. Jay Brightman, 
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State Department of Social Welfare, Albany, 
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F.A.P.H.A., chief medical officer, Office of 
Vocational Rehabilitation, Department of 
_ Education, and Welfare, Washington, 
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Type of Disability of Persons Rehabilitated in 1945 and 1953 


Persons Rehabilitated 
Type of Disability 
(at acceptance) Number Per cent Number Per cent 
ee 41,925 100.0 61,308 100.0 

Impairment, Extremities 

2,691 6.4 2,399 3.9 

7,414 17.6 8,247 13.5 

Combination, Upper-Lower..... 1,507 3.6 2,123 3.5 
2,419 5.8 4,047 6.6 
Impairment, Chest, Neck, Head. . 312 on 437 9 
Amputation or Congenital 

Absence, Extremities 

Combination, Upper-Lower..... 55 of 70 1 
Tuberculosis, Pulmonary........... 2,651 6.3 6,241 10.2 
Mental or Nervous System Diseases 

318 8 1,134 1.8 

Psychopathic Personality... .... 71 145 2 

1,230 2.9 1,329 2.3 

Mental Deficiency............. 106 3 573 9 

Facial Disfigurement.............. lll 3 394 6 
es snake 136 Tt 0 0 


* Not available for 1944 
+ Not lnded in Ai ih 


counted for 3.6 per cent of cases in 
1945 and for 6 per cent in 1953, but 
no substantial increases were noted in 


those handicapped areas now being 


stressed—the cardiac group and the 
groups with mental health problems. 
This serves only to emphasize the need 
for communities to evaluate their prob- 
lems of physical disabilities and to in- 
tegrate and coordinate their health and 
welfare services in such a manner as 


to meet needs more effectively—a point 
strongly urged by Dr. Gerber, in utiliz- 
ing expanded funds and services avail- 
able in the new program. 

Dr. John Cronin, in describing the 
Hill-Burton Amendments of 1954 to the 
Hospital Construction and Survey Act, 
also points out the necessity for commu- 
nity planning giving special considera- 
tion to the ways and means of achieving 
“interprofessional functioning” in the 
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development of state plans to meet the 
need for chronic disease facilities, nurs- 
ing homes, diagnostic and treatment 
venters, and rehabilitation facilities. As 
he suggests, the act with amendments, 
has “important implication for (1) in- 
terprofessional collaboration and _per- 
formance; (2) community health plan- 
ning; and (3! for health promotion and 
chronic disease control.” Whether or 
not these three ingredients can be prop- 
erly mixed and served up in palatable 
form will again, as he indicated, depend 
upon full understanding of the prob- 
lems in a given community, the re- 
sources already available to cope with 
them, plus a willingness to round out 
available resources and services to pro- 
vide ways and means of meeting them 
more completely. The road charted is 
not an easy one, but the road already 
traveled in the hospital survey and con- 
struction efforts to date, as Dr. Cronin 
indicates, has given us a wealth of ex- 
perience and “know-how” which can 
serve as a valuable guide. 

Dr. Catherine A. Worthingham, in 
her paper, entitled “Manpower Implica- 
tions of the President’s Rehabilitation 
Program,” warns us that the benefits 
of the accelerated program possible 
through the new legislation will depend 
upon the availability and effective use 
of many types of trained personnel. 
“Herein lies the dilemma”; says Dr. 
Worthingham, “how to extend the serv- 
ices of existing personnel; how to secure 
and provide training for additional per- 
sonnel; and how to do both without 
lowering the quality of patient care.” 
She further states, “Many attempts have 
been made to define the term ‘rehabili- 
tation.’ Although it is fascinating to 
analyze the multiple interpretations 
which have been given, it will serve no 
practical purpose to review them in de- 
tail in this brief consideration of a 
complicated problem. It should be 
sufficient to say that rehabilitation is 
total patient care not, as so often stated, 
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total or comprehensive medical care. 
Many elements of a successful rehabili- 
tation program are not medical in char- 
acter, although they must be utilized in 
correct relationship to the medical care 
program for the patient.” 

Again, she says, “If then, rehabilita- 
tion is total patient care, what kinds of 
personnel and facilities are needed to 
carry out such a program? The types 
of personnel used for patient care have 
also increased since the horse and 
buggy days of the practice of medicine. 
From the doctor and nurse the group 
has expanded until there are now over 
a hundred classifications of health oc- 
cupations, not all of course requiring 
professional training, but all essential 
to a comprehensive approach to the 
patient care needs of the nation. As 
far as total numbers are concerned, it 
should be noted that the 1950 census 
showed that physicians-surgeons and 
scientists made up only about one-tenth 
of the country’s total health personnel. 
It is apparent that this is an era of the 
team approach to patient care, whether 
or not it is recognized or desired by 
the medical profession.” 

With this provocative introduction to 
her paper, Dr. Worthingham then goes 
on to describe some of the areas which 
need to be clearly defined if we are to 
achieve our goals in rehabilitation. She 
supports, essentially, the same thesis de- 
veloped by Dr. Gerber and Dr. Cronin, 
namely, that the community needs to 
(1) know the extent of its problem, (2) 
the resources available for solving it, 
and (3) what additional services are 
needed to accelerate the solution. She 
emphasizes the need for orientation of 
existing facilities, as well as present 
personnel, to the newer concept of total 
patient care implicit in the rehabilita- 
tion process. The need for more per- 
sonnel, as she points out, is obvious, 
particularly in physical therapy but she 
also states that the better utilization 
of existing personnel, at professional 
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levels, is an imperative necessity. She 
also challenges the professional groups 
to make better use of nonprofessional 
personnel and cites, as supporting evi- 
dence, the role of the Nurses Aid Train- 
ing Project in the field of nursing care 
and the proposals of the American Physi- 
cal Therapy Association with respect to 
the use of nonprofessional personnel 
in a physical therapy department. 

With respect to additional personnel, 
she says, “The immediate need for per- 
sonnel expressed in terms of propor- 
tional increase then, is 14 per cent for 
nurses, 4] per cent for physical thera- 
pists, 72 per cent for occupational 
therapists, 30 per cent for medical social 
workers, and 4] per cent for vocational 
rehabilitation counselors.” 

On student recruitment she has this 
to say, “It is influenced by many fac- 
tors, notably: (1) the total number of 
persons in the age group from which 
each student group is sought; (2) the 
attitudes of the general public and the 
immediate associates of the prospective 
student toward the particular field of 
employment; (3) the opportunity for 
a satisfying life experience; (4) the 
personnel policies and salary ranges of 
the employing institutions; (5) the op- 
portunity for professional advancement; 
(6) the available sources of financial 
assistance to students; (7) the amount 
of pressure which can be exerted through 
technics and media of public communi- 
cation and the availability of funds to 
pay for their use; and (8) the ability 
of the group concerned to present the 
field as an interesting and stimulating 
career.” 

She concludes by stating, “To ex- 
pand the use of the team concept in- 
herent in rehabilitation, a balance must 
be maintained in the numbers of the 
kinds of personnel required to give 
these services. This same balance must 
be reflected in the development of train- 
ing facilities and the emphasis on stu- 
dent recruitment. To bring out this 


point a comparison of existing person- 
nel and estimates of immediate need for 
additional personnel is presented in 
round numbers for five fields essential 
to rehabilitation: nursing, physical 
therapy, occupational therapy, medical 
social work, and vocational rehabilita- 
tion counseling. There are 350,000 
practicing nurses and an immediate 
need for 50,000 more; 6,000 physical 
therapists and a need for 2,500; 4,000 
occupational therapists and a need for 
2,900; 3,300 medical social workers 
and a need for 1,000, and 1,200 voca- 
tional rehabilitation counselors and a 
need for an additional 500.” 

Since this paper was delivered, the 
Federal-State Vocational Rehabilitation 
Program has made extensive grants for 
teaching facilities and the like directed 
toward meeting manpower needs. 
Whether or net the basic philosophy 
expounded by Dr. Worthingham has 
been recognized in this effort would be 
an interesting subject for another paper 
at some future session. 

Dr. I. Jay Brightman in his paper, 
“The President’s Rehabilitation Pro- 
gram: Social Security Aspects,” reviews 
the OASI program to date, and com- 
ments upon the effect the new amend- 
ments to the act may have upon 
rehabilitation efforts as well as future 
problems in the field of dependency 
and medical indigency. He summarizes 
a scholarly presentation with these re- 
marks: “The increase in benefits avail- 
able under the Old Age and Survivors’ 
Insurance Program and the extension of 
the program to include large new 
groups of persons will go far to mini- 
mizing emotional instability, stress 
problems and consequent maladjust- 
ment attributable to financial insecu- 
rity. The provisions for preservation of 
the benefit rights of disabled persons 
should stimulate interest in the rehabili- 
tation of these individuals whenever that 
is possible. Eventually, the amendments 
may pley a vital role in reducing in- 
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stitutionalization of older persons for 
mental or physical disease. 

“The federal legislation in the pro- 
gram of Aid to the Permanently and 
Totally Disabled enacted four years 
ago, has done much to stimulate local 
agencies in the evaluation of their clients 
and to increase the referral of clients 
to rehabilitation services. It may weli 
set the pattern for the OASI program 
concerning the disabled. The expected 
increase in diagnostic and rehabilita- 
tion centers under the Hill-Br-ton 
amendments and the extension of the 
vocational rehabilitation services should 
aid both programs considerably.” 

He concludes his statement with a 
quotation from the statement on the 
essentials of public welfare, approved 
by the American Public Welfare As- 
sociation in November, 1952. 

“No condition is as costly in terms of indi- 
vidual, social, and economic loss as ill health 


and disability. Public welfare is, therefore, 
concerned with the advance of medical knowl- 
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edge, the availability of health facilities in 
personnel, and the extension of public health 
services. Moreover, in order to assure an 
optimum standard of health and restore to 
good health those suffering from illness or 
impairment, the benefits of modern medical 
science must be available to all. To the 
extent that individuals cannot secure it for 
themselves, governmental and other social 
measures should assure its availability.” 


It is evident from these four papers, 
that new ideas and new thinking are 
going on in the fields of public health 
and welfare—that the concept of reha- 
bilitation, broadly interpreted, is per- 
meating every phase of health and wel- 
fare activity. To the informed in these 
fields, it has implications that cannot be 
ignored. To those who are unmoved, 
a conversation overheard by the re- 
viewer between a banker and an indus- 
trialist at a recent NEPH Week Meeting 
is illustrative. Said the former to the 
latter, “we need resistance to assistance 
but support for rehabilitation— it makes 
sense.” 


“A health department which devotes itself exclusively to service risks inade- 


quacy and mediocrity. A department that carries on demonstrations and field 
studies, constantly applying the knowledge derived from research, improves all 
its functions and makes more effective all its services. Furthermore, a health 
department that includes teaching among its activities, in addition to service and 
research, is certain to provide the highest quality of public health and preventive 
medicine. Such a department attracts the best personnel and holds them. With 
greater ease it gains understanding of the various groups that contribute to the 
public health of a community; it can provide the leadership and guidance that can 
be given only by workers who are keenly concerned about the social and economic 
aspects of community health. Such workers are more than just members of the 
public health professions; they are specialists in community well-being. Tomorrow 
looks bright because of the working partnership of service, research, and teaching 
in public health.” 

(From “Where Are We Going In Public Health” by Herman E. Hilleboe, M.D., state com- 


missioner of health of New York, presented at the First General Assembly of the 30th Annual 
Meeting of the Texas Public Health Association, Galveston, February 14, 1955.) 
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First National Conference on Evaluation in Public Health 


*~ Consciously or subconsciously evaluation is an inseparable part of human life 
and one of the characteristics that distinguishes the behavior of the cerebrating 
homo sapiens from the instinct-guided, reflex-conditioned behavior of the lower 
forms of animal life. Objective, critical, self-evaluation is said to be a hallmark of 
the emotionally mature adult. 

Evaluation is not new in public health. It predates Lemuel Shattuck’s report 
and probably also predates biblical references to public health. One cannot plan 
or administer a public health program properly without evaluating it; thus one of 
the primary objectives of the Committee on Administrative Practice of the Ameri- 
can Public Health Association is the evaluation of administrative procedures. 
Although evaluation is not new, methods and tools of measurement change as do 
attitudes toward, and emphasis on, evaluation. Thus it is timely in an age when 
we can measure the energy released by synthetic nuclear fusion to renew our efforts 
at measuring the accomplishments of our public health programs. 

It is against this background that we welcome and salute the First National 
Conference on Evaluation in Public Health held at the University of Michigan 
School of Public Health at Ann Arbor last September 12th and 13th. 

Developing as a result of a resolution by the Association of State and Territorial 
Health Officers in 1953, this conference was sponsored by the American Public 
Health Association, the Association of Business Management in Public Health, the 
Association of State and Territorial Health Officers, the Children’s Bureau and the 
Public Health Service of the U. S. Department of Health, Education, and Welfare, 
in cooperation with the School of Public Health of the University of Michigan. It 
assembled under one roof scores of outstanding persons in the various public health 
professions, most of whom had demonstrated special competence in the field of pub- 
lic health evaluation. They included persons from areas scattered from Ottawa 
to Louisiana and from the east coast to the far west of the United States. All told, 
112 persons expended the time and funds to attend this conclave. The conference 
included members or directors of many of the prominent state and local health 
departments, as well as persons from national, official and voluntary public health 
agencies and from several schools of public health and medical schools. 

The assembly was well organized and run in such a fashion that each of the 
participants had occasion to enter into active discussion through one of five con- 
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current subgroups. The planning committee had arranged in advance to furnish 
the moderator and discussion leaders of each of these groups with a common outline 
trat would serve as a uniform frame of reference. This outline attempted to form 
a structural common denominator into which one could place the basic items of pro- 
gram objectives and program procedures, as well as methods of evaluation of both 
the objectives and the procedures. 

Five sample public health “programs” were selected to illustrate the possible 
use of such a framework and to serve as a discussion base to work out the over-all 
scheme and to afford a jumping off point for future recommendations in the field 
of program planning and evaluation. The sample programs selected were accident 
prevention, cancer control, fluoridation, premature care and tuberculosis control. 
After two days and two nights of formal and informal deliberations, a plenary ses- 
sion was held at which a summary of the discussions was aired and recommenda- 
tions considered for future action. 

Four specific recommendations eventuated and were unanimously adopted. They 
were: 

1. That a committee be appointed to develop uniform terminology and nomen- 
clature for use in discussing and planning evaluation procedures. 

2. That persons associated with each of the agencies present at the conference 
plan to evaluate at least one aspect of their programs or objectives during the com- 
ing year. 

3. That a second conference be held about a year after the first at which one 
of the functions should be a summary of reports on the evaluation projects carried 
on as a result of the second recommendation above. 

4. That a national clearing house and repository of information for evaluation 
in public health should be established under the jurisdiction of the Committee on 
Administrative Practice of the American Public Health Association. 

We believe this conference represents an excellent additional step along the road 
to objective and comparable evaluation. Too much of what has passed for evalua- 
tion in the past has been subjective and insufficiently documented to permit com- 
parison with other programs elsewhere, or even with the same program at different 
times. We congratulate the planning committee, the University of Michigan School 
of Public Health, and the participants in the First National Conference on Evalua- 
tion in Public Health on what we believe is a firm and noteworthy step in the right 
direction. 


The Geneva Conference on Peaceful Uses of Atomic Energy 


*} International conferences are so characteristic of our times that one more may 
stir up little or no excitement, except for the fact that the August, 1955, Geneva 
conference dealt for the first time in history with atomic energy. The magic words 
“atomic energy” distinguish this meeting from any other previously held, because 
a tense world dramatically fears and hopes to benefit from the revolutionary pos- 
sibilities of the great discoveries of the mid-twentieth century. 

This conference had especial significance in that over 70 countries participated ; 
that political implications were nonexistent; that technical promises for the future 
in medicine, biology, and industry were elaborated for a peaceful use; that almost 
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millenia for power production were hinted at and even promised; and that scientific 
material was released in large amounts from the restraints of security. The scien- 
tists participating gave an impression of exhilaration in being permitted once more 
to meet and talk with their peers from almost every country in the world. Not all 
was disclosed, but far more than anyone had supposed would see the light of day. 
No small part of the plenary and special sessions concerned themselves with the 
applications of nuclear energy to biology, medicine, and wastes. Protection of 
public and worker against ever-present hazards of production, of use and of the 
potentialities of accident were discussed in many sessions with frankness and with 
reassurances to the man in the street. Even the unsolved problems were clearly 
spelled out to challenge the investigator. The promises and hopes for industrial 
applications likewise consumed much time for presentation. The exhibits of instru- 
mentation, of medical application, of industrial and research use by the United 
Kingdom, Canada, France, USSR and the United States were superb. Thousands 


of laymen paraded through these, day by day, enthralled by this new world. 
Although myriads of problems were posed in the field of public health interest 
and responsibility, the health officer was conspicuous by his absence at this 


epoch-making international conference of the twentieth century. 


Help in Starting Medical Practice 


The Sears Roebuck Foundation is 
making available 10-year unsecured 
loans of up to $25,000 to physicians 
who seek to establish practice, but are 
unable to get full local financing. For 
the first experimental year, $125,000 
has been allocated for et least one loan 
in each of five regions of the country. 

Applications are considered on the 
basis of need, expected use of the funds, 
and the applicant’s own effort in under- 
standing and solving his problem. He 
must furnish information about the 
prospective area of practice, the need 
for medical care, existing medical re- 
sources, benefits to the community ex- 
pected, and the conditions making for 
a successful practice. Applications are 


screened by a Medical Advisory Board 


appointed from nominations made by 
the Board of Trustees of the American 
Medical Association, which is cooperat- 
ing in the plan chiefly through physi- 
cian placement offices of state medical 
societies. Chairman of the Advisory 
Board is F. J. L. Blasingame, M.D., 
Wharton, Tex. 

Applications should be sent to the 
office of the region in which the pro- 
posed practice is to be established. 
Director, Sears Roebuck Board, Pacific 
Coast-2650 Olympia Blvd., Los Angeles 
54, Calif.; Southwest-'409 So. Lamar 
St., Dallas 2, Tex.; Midwest-8 E. Con- 
gress St., Chicago 5, Ill.; South-675 
Ponce de Leon Ave., Atlanta, Ga.; East- 
4640 Roosevelt Boulevard, Philadelphia 
32, Pa. 
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Clearing House on Public Health Salary 
Information and Personnel Needs 


Nursing Recruitment Up to Date 


The National League for Nursing, 
through its Committee on Careers, in 
a recent News Letter (August 30) brings 
recruitment groups up to date on the 
current outlook for nurse students. At 
the end of August, 42,000 students had 
been admitted or accepted for 1955 and 
nearly 10,000 applications for fall 
classes were still pending. Present in- 
dications are for 47,000 admissions in 
1955, 5 per cent more than in 1954 and 
the largest increase since the war years. 

Admissions to schools of practical 
nursing also appear to be on the in- 
crease; the 400 schools are ready to ad- 
mit 18,600 students, had admitted nearly 
11,000 at the end of June, with nearly 
10,000 further applications to consider. 

But the chairman of the committee, 
John H. Hayes, reminds recruitment 
workers of their responsibilities beyond 
getting students into schools. Says he, 
“What happens to applicants who are 
not admitted to schools of professional 
nursing? Are they referred to other 
schools whose quotas are not filled? 
Has your state and local careers com- 
mittee set up a referral system so quali- 
fied candidates may reach schools with 
vacancies? Are applicants counseled 
carefully so that those qualified for 
other health careers are not lost to the 
health field? Are they made to un- 
derstand why they cannot be admitted 
to professional nursing so that they re- 
main friends of the profession?” These 
are responsibilities that apply as well 
to recruitment workers in the other pub- 
lic health disciplines. 


Recruitment on a Regional Basis 


“Do You Have What It Takes?” is 
a basic recruitment leaflet of the Ameri- 


can Assoc. ‘tion of Medical Social Work- 
ers (now section of the National 
Association of Social Workers). Its 
front and back cover contain basic in- 
formation about medical social work. 
The inside of the leaflet, however, is de- 
signed to meet the special situations of 
the various districts into which the as- 
sociation divides the country. 

Coming out recently is what is called 
a fifth edition prepared especially for 
the Middle Atlantic district. It includes 
pictures and a story from the Philadel- 
phia Sunday Bulletin entitled “Medical 
Social Worker a Vital Link in Care of 
Many Sick and Aged Here.” In one 
brief page it manages to describe a num- 
ber of situations in which the social 
worker operates, what variety of agen- 
cies employ social workers, the two 
Pennsylvania schools for training them, 
the extent of vacancies, and salaries. 

Shortly to be released is a sixth edi- 
tion in preparation for the North Atlan- 
tic district. This will be beamed spe- 
cifically toward the undergraduate to 
stimulate interest in social work as a 
career. 


Insurance Company Aids Recruitment 
“Should Your Child Be a Dentist?” 


is 16th in a series on career opportuni- 
ties for young men and women presented 
“in the public interest” by the New 
York Life Insurance Company. The 
articles are in the form of six annual 
two-page advertisements in such na- 
tional magazines as the Saturday Even- 
ing Post, Ladies Home Journal, Colliers, 
Life, and others. Among earlier ones 
have been one each on medicine, chemis- 
try, nursing, pharmacy, and public 
service. 

The latest one was prepared by 
Philip E. Blackerby, Jr., D.D.S., chair- 
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man of the Council on Dental Educa- 
tion of the American Dental Association, 
and director, Division of Dentistry, 
W. K. Kellogg Foundation. This is a 
reasoned, down to earth statement of 
what the life of a dentist is, his educa- 
tion, earnings, satisfactions, professional 
status, but it also indicates the kind of 
personality required and the kind that 
should stay out of dentistry. Dr. Black- 
erby does a particularly good thumbnail 
history of dentistry from its tooth- 
pulling days to the present mouth hy- 
giene days. 

Each of these articles, as well as an 
article on “The Cost of Four Years at 
College,” has been reprinted in booklet 
form and is available from the New 
York Life Insurance Company, 51 Madi- 
son Ave., Department 16-P, New York 
10, N. Y. Free. 


Sanitary Engineering Satisfactions 


The American Society of Civil En- 


gineers has published the report of a 
survey on “Sanitary Engineers—Their 
Earnings and Professional Attitudes.” 
More than one-half of the 2,189 mem- 
bers of the Sanitary Engineering Divi- 
sion who received questionnaires re- 


plied. Among the item; covered by 
the survey are salaries, professional 
satisfactions, educational training, type 
of engineering work, and employing 
agency. 

In general the sanitary engineer re- 
ported that he was satisfied with his 
career as a whole and with his present 
position. More than a third reported 
that their salaries were unsatisfactory, 
and nearly a fourth were not satisfied 
with “professional recognition,” a term 
undefined in the questionnaire. 

Nearly half of those reporting were 
employed by federal, state, or local 
government, 40 per cent by consulting 
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engineer firms. As to type of work, 
one-third were engaged in technical de- 
sign, one-fifth each in management and 
public health, fewer than 2 per cent in 
research. 

Salaries are analyzed in terms of 
years of experience. As to salaries the 
study says, “The bulk of sanitary en- 
gineers who are employees and techni- 
cal designers for the most part appear 
to be receiving income somewhat below 
those that might be expected for the 
training, degree of competence, and 
productivity demanded of them. It is 
suggested that this condition is becom- 
ing known and is a basic cause of the 
reported decrease in interest in sanitary 
engineering as a professional career.” 
Paper No. 773, Proceedings, American 
Society of Civil Engineers (Aug), 1955. 
33 W. 39th St., New York 18, N. Y. 
50 cents. 


New York City Has a Salary Plan 


After study of more than a year, the 
Career and Salary Plan for New York 
City’s Department of Health has been 
put into effect. Its outstanding fea- 
tures are described as “the first real 
career and salary plan for medical 
officers and clinic staff . . . a career 
plan for public health, including a 
sound basis for recruiting graduate 
nurses . . . recognition of equality be- 
tween the dental and medical services, 
laboratory and scientific service set-up 
as a career service, sound recruiting 
salary for inspectional staff, and cleri- 
cal salaries to meet those in private 
industry.” 

The Career and Salary Plan with 
salary ranges for 32 separate grades is 
published in the July issue of “Inside 
Health,” the monthly publication for 
employees of the department. 125 
Worth St., New York City. 
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Credit Lines 


The Journal cannot furnish copies of items mentioned in Credit Lines. Please 


send requests to the addresses given. 


Meeting the Emergency Quickly 


Following the catastrophic floods of 
August 18-19 in Connecticut, the Con- 
necticut State Department of Health 
staff was mobilized for 24-hour duty 
on an emergency basis at 5:40 A.M., 
August 19. A few days later material 
already prepared for the September 
“Health Bulletin” was put aside for a 
“disaster emergency issue” devoted 
chiefly to advising the public on drink- 
ing water, food, disinfection, typhoid 
immunization, shore bathing waters, 
emergency meals, and in general how 
to clear up after the flood. It outlines 
further the public health problems en- 
countered and the emergency steps 
taken to meet them. 

This is a detailed story of how an 
emergency was met quickly. Its recital 
should be of value in future crises in 
the state and elsewhere. Nor does the 
bulletin forget to thank everyone who 
helped—voluntary agencies, press, ra- 
dio, telephone operators, plane pilots, 
and “many, many others.” Dr. Osborn, 
the health officer, and his staff are 
to be congratulated for rising to the 
emergency. 


Dental Health and Grooming Units 


The Products Division of the Bristol- 
Myers Company has prepared new 
materials on dental health and personal 
grooming. Included are two dental 
health units, for grades 1-6. One is a 
film strip “Brush Up on Your Teeth,” 
along with a teacher’s manual, a demon- 
stration toothbrush kit, and individual 
leaflets for each child; the second is 
“Working Together for Better Dental 
Health” with wall chart, manual, tooth- 


brushing model, and individual leaflets. 
The latter is also designed for teen- 
agers and adults and can be used among 
employee groups. 

Two grooming units are planned 
respectively for teen-agers and adults, 
particularly workers. The first, “Better 
Start With Good Grooming,” has a wall 
chart, teacher’s manual, poster, and 
leaflets, the latter separately for boys 
and girls. The adult program uas a 
wall chart “Whatever Your Job Good 
Grooming Counts” with separate leaflets 
for white collar workers and service 
employees. 

Educational Service Department, 
Bristol-Myers Products Division, 630 
Fifth Ave., New York 20, N. Y.; free. 


Sickness Insurance in Small Firms 


Students of voluntary health insur- 
ance have found that providing cover- 
age for employees of small business 
enterprises is a major problem. This 
is further confirmed by “Health and 
Welfare Plans in New York State” a 
recent study of the state’s Departmert 
of Labor. This study found that con- 
cerns having fewer than 20 workers 
offer hospitalization insurance to fewer 
than one-third of their employees. In 
contrast establishments operating with 
1,000 or more workers offer hospitaliza- 
tion benefits to 81 per cent of their 
employees. Other benefits studied— 
surgery, life insurance, pensions, acci- 
dental death, and dismemberment in- 
surance—show equally great disparity 
between the offerings of small and large 
employers. The firms with fewer than 
20 workers constitute 83 per cent of all 
establishments but employ only one- 
fourth of all workers; those with 1,000 
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or more workers, although making up 
less than 1 per cent of all concerns, also 
employ one-fourth of all workers. 

Of the various health and welfare 
benefits provided by the nearly 185,000 
industries, hospitalization coverage is 
offered to about 61 per cent of the four 
and a half million workers; surgical 
care coverage to 57 per cent; and 
medical care to 32 per cent. 

The methodology of this mail ques- 
tionnaire study is promised in a later 
report. 

Special Labor News Memorandum 
No. 57, 1955, New York State Depart- 
ment of Labor, 80 Centre St., New 
York, N. Y. 


Portland Fluoridation Recommended 


A committee of the Portland (Ore.) 
City Club, after a two-year study, early 
in 1955 recommended the fluoridation 
of the water supply of metropolitan 
Portland as a public health measure. 
This recommendation was made on the 
basis of “the overwhelming weight of 
dental, medical, and other scientific 
opinion” which “confirms fluoridation 
of public water supplies as a safe and 
economic way of cutting the incidence 
of dental caries by at least one-half.” 

This is an excellent example of 
leadership by a civic agency in promot- 
ing understanding of a local issue. It 
could well serve other communities to 
make the fluoridation issue understood 
and to meet the arguments of those op- 
posing fluoridation. 

Report on Fluoridation of the Public 
Water Supply. May be purchased from 
the City Club of Portland, Ore. 


70 Per cent Return to Work 


The June American Journal of Public 
Health (p. 841) reported on a rehabili- 
tation project for paraplegics set up in 
Boston by the Liberty Mutual Insurance 
Company in collaboration with a local 
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hospital and medical school. Now 
comes the annuai report of the company 
which gives figures for the entire re- 
habilitation service of the company. It 
operates two rehabilitation centers, one 
in Boston, established in 1943, another 
in Chicago operating since 1951. At 
the two centers, nearly 3,600 disabled 
workers have undergone rehabilitation; 
86 per cent have been improved by 
treatment and 70 per cent have returned 
to work, 

The company has made a movie of 
the activity at the Boston Center. “A 
Place for Courage” shows graphically 
what rehabilitation can do for the dis- 
abled. The film is being distributed to 
television stations nationally under the 
sponsorship of the President’s Commit- 
tee on Employment of the Physically 
Handicapped. 


Latest in Health Centers 


The Architectural Record, carrying 
out an earlier practice, published in the 
August, 1955, issue one of its Building 
Type Studies on “Public Health Cen- 
ters.” Articles by Surgeon General 
Leonard A. Scheele, John W. Cronin, 
M.D., chief of the Public Health 
Service’s Division of Hospital and 
Medical Facilities, and R. M. Atwater, 
M.D., and an article on Planning the 
Public Health Center are supplemented 
with the description of three basic types 
of health centers and description of 
seven health centers and four group 
practice offices from South Carolina to 
Washington. Reprints (Building Types 
Study, No. 225) are available from the 
Division of Hospital and Medical 
Facilities, Public Health Service, Wash- 
ington 25, D. C. 


Regional MCH Seminar 


The Bureaus of Maternal! and Child 
Health in the State Health Departments 
of Florida, Georgia, and South Caro- 
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lina, with the Maternal Welfare Com- 
mittee of the Florida Medical Associa- 
tion, sponsored the fifth annual tri-state 
Obstetric Seminar in Daytona Beach in 
September. Here about 300 physicians 
from the three states had an opportunity 
“to hear of the new developments in 
this field from recognized authorities. 
. . » Doctors stand to gain much from 
these sessions, but the real beneficiaries 
are mothers and infants.” 


A Cleft Palate Film Wins Top Prize 


The Wisconsin Cleft Palate Story, a 
16 mm film prepared by the University 
of Wisconsin, won second prize in the 
medical-surgical category at the Venice 
Film Festival during the summer of 
1955. It was one of two United States 
films among the 73 entries submitted 
by the Film Council of America that 


were awarded prizes. 


Alcoholism Is the Target 


“Target” is a new publication of the 
Pennsylvania Department of Health. 
The “target” is prevention cf alcohol- 
ism and the arrows are research, educa- 
tion, and rehabilitation. Prepared by 
the Division of Alcoholic Studies and 
Rehabilitation, this first issue (June, 
1955) outlines its purpose as “to pro- 
vide inspiration, stimulation, and in- 
formation to lay and professional people 
throughout the Commonwealth of 
Pennsylvania that will enable them to: 
recognize alcoholism as a disease, take 
the initiative and plan a constructive 
control program, and mobilize resources 
and establish facilities on the local level 
necessary to prevent alcoholism in all 
of its various phases.” 

In addition, the division has re- 
cently published two useful pamphlets— 
“Counseling Centers for Alcoholism 
Offer Help” which includes a list of the 
six in the state and “Alcoholism: Its 
Prevention by Research, Education, 
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Rehabilitation.” Each of these sets out 
to help the wives, husbands, parents, 
friends, and the patient himself to un- 
derstand alcoholism and to make use 
of available resources. 


Adding Life to Years 


“Notes for After Fifty” is a series of 
six letters to employed persons over 50 
to help them with the problems of ap- 
proaching retirement. Published by 
the National Association for Mental 
Health, they are being distributed 
through industry, trade unions, and 
organizations. A wide range of topics 
is included: health, the chances of re- 
maining useful and busy, how an 
older person can make the most of his 
abilities, opportunities for work and 
play, money matters, and whether older 
people can fit in comfortably with 
younger ones—inclnding their own 
children, and into the community as a 
whole. The letters are designed for 
mailing a week or two apart to those in 
the near retirement age. 


National Association for Mental 
Health, 1790 Broadway, New York 19, 
N. Y., or state and local health 
associations. 


More Than a Million Persons a Day 


Each year the Administrators’ Guide 
Issue of Hospitals presents, in num- 
bers, the story of hospital utilization, 
finances, services, and personnel. In 
addition, this issue is a ready source 
of information about hospital organiza- 
tions and many other associations, 
agencies, and schools in the health field. 
A series of selected management guides 
completes the report. The 1955 issue 
is the story of 6,970 hospitals with over 
a million and a half beds serving an 
average of more than 1,300,000 persons 
daily. More than 20 million persons 
were admitted to hospitals last year at 
a cost of more than five billion dollars. 
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With the termination of the American 
Medical Association registration and 
listing of hospitals in 1954 this issue 
contains the only listing of acceptable 
hospitals in the United States and 
Canada. Lists of approved Blue Cross 
and Blue Shield Plans are also included. 

Of special interest to public health 
is the report on the routine use of se- 
lected diagnostic tests on all patients 
admitted by certain hospitals. There 
is evidence that a large job is still to be 
done in convincing the public, physi- 
cians, and hospital administrators of 
the preventive medical value and dis- 
ease control significance of these meas- 
ures. For example, fewer than one-third 
of all United States hospitals routinely 
x-ray the chests of all patients admitted. 

Hospitals, 29:8 (Aug.), 1955, Part II 
Administrators’ Guide Issue. American 
Hospital Association, 18 E. Division 


St., Chicago 10, Ill. 


Why Not Use the Building Code 
“Defending ‘The Hill’ Against Metal 


Houses” is the chronological account of 
a civic commotion in New Haven, Conn. 
In February, 1953, two junkmen ob- 
tained a license from the building 
inspector to construct a low-rent hous- 
ing project on a rat-infested dump in a 
combined residential and industrial dis- 
trict known as “The Hill.” Trouble 
started a month later when an irate 
resident, “a spinster with an overactive 
thyroid,” took up the matter with her 
alderman, an unknowing and completely 
inexperienced novice serving his first 
term. The account ends just after the 
fall election with the case in the courts 
but never expected to come to trial. in 
between, not only political shenaniga.. 
were involved but race prejudice, snob- 
bery, religious intolerance, long-stand- 
ing grudges against Yale University, 
juvenile delinquency, and vandalism. 
In the entire cast of characters, which 
included prominent citizens and or- 


ganized groups as well as ambitious 
politicians, there were few pots that 
could sneer at kettles. “The Hill” was 
spared the unsuitable metal houses, pre- 
viously used for seven years as a 
“temporary” veterans’ housing project 
in Queens, but not because of the ade- 
quate Building Code and Housing 
Ordinance. 

This report is the 26th in a series of 
case studies to be used “as aids to the 
teaching and practice of public admin- 
istration and policy formation.” One 
can only conclude that it is an object 
lesson on how policy should not be 
formed. 

The author is William K. Muir, Jr. 
Published for the Inter-University Case 
Program by Alabama University Press, 
University, Ala.; 50 cents. 


A New Rehabilitation Publication 


The National Tuberculosis Associa- 
tion with the August issue began the 
periodic, probably quarterly, publica- 
tion of “Rehabilitation Events.” It an- 
nounces that “it is intended for staff 
and board members of state and local 
official and voluntary agencies and in- 
stitutions, and for other groups or in- 
dividuals . . . concerned with the reha- 
bilitation of tuberculosis patients.” 

The four pages of the first issue sum- 
marize a surprising amount of informa- 
tion about a variety of rehabilitation 
programs in a variety of settings. 

“Rehabilitation Events” is being dis- 
tributed through state and local asso- 
ciations, except that national agencies 
may request it from the National Tuber- 
culosis Association, 1790 Broadway, 


New York 19, N. Y. 


Community Health Concerns Everyone 


“Community Health in Action” is a 
new 16 mm sound film in color pre- 
senting the reed for everyone in a com- 
munity to join forces to get the best 
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possible health for themselves and their 
families. It was produced by Sam 
Orleans and Associates of Knoxville, 
with the cooperation of the National 
Health Council. The film shows real 
life men, women, and children in real 
life situations. Running time is 224 
minutes. 

The film is adapted to a variety of 
uses, to build up support for official 
health departments, to point up the role 
of voluntary health agencies, to 
strengthen or create health councils, to 
stimulate young people to choose health 
careers, among others. 

Sam Orleans and Associates, 211 W. 
Cumberland Ave., Knoxville, Tenn. 
$170 in color; $85 in black and white. 


Annual Reports 

“Chat-O-Hamiltons: A True Story of 
the Hamilton Family, 1954” is the an- 
nual report of the Chatianoog.-Hamil- 
ton County Health Department, Tenn. 
It’s a small folder of a few pages, with 
simple humorous illustrations and a 
minimum of text. In chatty story form, 
it tells how the health department 
affects the lives of the typical Hamilton 
family. Each page includes a few sta- 
tistics. Paul M. Golley, M.D., M.P.H., 
is the health officer and his Hamilton 
family includes some 210,000 persons. 


“Profile of a Year” is the 1954 an- 
nual report of the Quincy (Mass.) 
Health Department. It’s a new kind of 
report. The various activities of the 
department are reported in chatty little 
stories about people—nutrition, chest 
x-rays, child health clinics, school 
health, mental hygiene—each with a 
separate chapter and catchy chapter 
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headings. From A te Z details all the 
things a health officer does from ad- 
ministers to Z—etetic which translates to 
“seeks the source of infection in cases 
of scarlet fever, meningitis, etc.” But 
you'll have to go to some other docu- 
ment to find who the health officer is. 
1120 Hancock St., Quincy 69, Mass. 


“Tribute to a Health Officer” is the 
1954 annual report of the Montgomery 
Ceunty, Maryland Health Department. 
More than that, it is a review of the 
22-year administration of V. L. Ellicott, 
M.D., as county health officer. Dr. 
Ellicott resigned in mid-1954 to become 
chief, Division of Chronic Disease Hos- 
pitals, Maryland Department of Health. 

During the 22 years of Dr. Ellicott’s 
administration, the county changed 
from a largely rural county to one of 
Washington’s bedrooms, more than 
quadrupled ir population, and radically 
changed the focus of its public health 
activities. In 1932 the health depart- 
ment constructed 300 sanitary privies 
and established its first prenatal clinics 
and well child conferences. By 1954 it 
was operating a medical care program, 
school health, mental health, handi- 
capped children’s, and chronic disease 
programs. The staff had grown from 
seven to 88 full-time workers. In 1952 
a part-time psychiatrist for service in 
the schools was employed; in 1954 
there were mental hygiene and alcohol 
rehabilitation clinics and psychiatric 
youth services. 

William J. Peeples, M.D., is present 
county health officer; Lawrence M. 
Fisher is chairman of an advisory 
health committee. 


¥ 


Books and Reports 


All reviews are prepared on invitation. Unsolicited reviews cannot be accepted. 


Man’s Mastery of Malaria—By Paul 
F. Russell. New York: Oxford Uni- 
versity Press (114 Fifth Ave.), 1955. 
308 pp. Price, $6.00. 

This is the publication on which the 
1953 University of London Heath Clark 
Lectures were based. When Dr. Russell 
was invited to give this series, he first 
prepared the manuscript of what he 
hoped would be a book, after which he 
condensed each of its five sections into 
lecture presentations. This departure 
from the usual custom of expanding 
lectures into a book seems to have 
worked well for the author. He has 
produced a unified, coherent volume of 
what he insists is not a history of 
malaria—though it is undoubtedly his- 
torical in its treatment of individual 
items. Dr. Russell prefers to think of 
it as something more of a selective 
retrospect with reference to certain 
personalities, concepts, developments, 
and events which have highlighted the 
evolution of knowledge about malaria. 
These particularities are examined care- 
fully under Dr. Russell’s high-power 
lens, and his description of what he has 
found in his literary researches will be 
enlightening to many who have felt that 
they possessed competent knowledge in 
this field. 

The special objects of consideration 
are grouped into sections. The first 
deals with the cause and transmission 
of malaria, the second with malaria 
therapy, the third with various ap- 
proaches to the prevention of the 
disease, and the fourth is concerned 
with certain international aspects of 
paludism and its control. The selected 
facets of these subjects are treated with 
historical thoroughness and detail. 
Wherever possible, the author has gone 


to original sources for his information, 
and this has resulted in the disclosure 
of many interesting and significant cir- 
cumstances not previously published. 

The fifth section is perhaps more 
introspective than retrospective for it is 
concerned with malaria and society, 
specifically the effects of malaria pro- 
phylaxis—now assuming world-wide 
dimensions in impact and extent—and 
population pressures, especially in the 
Far East. In it the author thoughtfully 
considers the dire portents and accusa- 
tions of “neo-Malthusians” regarding 
large-scale disease control, and preven- 
tion, differential rates of natality and 
mortality, and world food supplies. The 
author admits the problem but denies 
that it is a dilemma. In forceful 
language he states his assessment of the 
situation, defends his conviction that 
good public health practice and preven- 
tive medicine are not incompatible with 
restrained population growth, and ex- 
presses his ideas of what should be done 
to effectuate the latter. It makes good 
reading. 

Paul Farr Russell is uniquely fitted 
to write this book. He is a well known 
malariologist; indeed he has probably 
observed and studied malaria from 
more diverse vantage points than any- 
one else now living. During the mid- 
twenties he was actively associated with 
the Leesburg (Georgia) Station for 
Malaria Field Studies, a pioneering en- 
terprise established by the Rockefeller 
Foundation under the leadership of Dr. 
Samuel Taylor Darling. Most of Dr. 
Russell’s professional career has been 
spent as a member of the field staff of 
the foundation in malaria research in 
various parts of the world, principally 
the Orient. During World War II, he 
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held a colonel’s commission in the 
Medical Department of the Army, and 
served with distinction both in Wash- 
ington, in the Office of the Surgeon 
General, and overseas in North Africa, 
Italy, and elsewhere. During the last 
two years he has been attached to the 
Divisien of Medicine and Public Health 
in the World Health Organization in 
Geneva and has visited many of its field 
operations in a consultant capacity. 
Thus he has achieved a truly world- 
wide perspective of malaria. 

His book contains 20 illustrations, 
some of them reproductions of rare 
museum pieces. It has an excellent 
set of references, an index of persons, 
and a general index. It constitutes an 
outstanding contribution to the litera- 
ture of malaria, but will be of intrinsic 
interest to medical historians, certain 
social scientists, and many lay readers 
as well. Justin M. ANDREWS 


Your Annual Meeting—By Bernard 
Carp. New York: National Pubticity 
Council for Health and Welfare Serv- 
ices (257 Fourth Ave.), 1955. 168 
pp. Price $3.50; $2.50 to members 
of the National Publicity Council. 
The principles and suggestions in this 

volume of fewer than 200 pages are de- 
signed to help in making the social 
organization’s annual meeting a positive 
asset instead of an unproductive chore. 
Purpose, plan, and program are fully 
described with numerous illustrations of 
programs suited to objectives. Three 
types of tools are fully described. They 
are oral presentations in the form of 
speakers, panel, symposium, forum, quiz, 
etc.; discussion groups; and dramatiza- 
tion and visual tools. 

There are chapters on how one works 
through committees, how a meeting is 
promoted, and finally the need and 
method for evaluating the annual meet- 
ing’s significance. 

Appendixes include a check list of 
things to remember, a work schedule 
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about which the author says, “Every 
moment of the annual meeting must be 
anticipated and provided for in a de- 
tailed time table,” and a bibliography. 

The volume, with illustrations that 
raise a chuckle, is directed to agencies 
and organizations in local community 
settings, but it has relevance also to 
regional and national groups. If 
thoroughly understood and imagina- 
tively applied, an annual meeting “where 
everyone knows where he is going and 
what he is doing without the usual con- 
fusion of great meetings” should be the 
result. This was the heartfelt tribute of 
an elevator operator who was curious 
about the behind-the-scenes effective 
activity that must have gone into what 
he saw at a recent annual meeting of a 
national organization. 

Marta Lucinsune 


First International Symposium on 
the Control of Insect Vectors of 
Disease—Sponsored by the European 
Regional Office of the World Health 
Organization and the Superior In- 
stitute of Health, with the collabora- 
tion of the Division of Sanitation of 
the World Health Organization. Sup- 
plement to the Reports of the Superior 
Institute of Health, Rome, Italy. 
Springfield, Ili.: Thomas (301 East 
Lawrence Ave.); Oxford, England: 
Blackwell Scientific Publications, Ltd. 
(49 Broad Street) ; Toronto, Canada: 
Ryerson Press (299 Queen Street 
West); Rome, Italy: Fondazione 
Emanuele Paterno (Viale Regina 
Elena, 299), 1954. 396 pp. Price 
(in Italy) , 5000 lire. 

These are the published presentations 
made at the above mentioned symposium 
held in Rome, October 26-30, 1953. 
They consist of 21 papers by 27 recog- 
nized authorities in the general field of 
insect control. They represent Canada, 
Corsica, Italy, United States, Spain, 
Morocco, Greece, Brazil, Israel, and 


Egypt. 
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The principal subjects discussed in- 
clude: (1) the technology of insect dis- 
ease vector and pest control, (2) field 
and laboratory observations concerning 
the development and mechanism of in- 
sect resistance to insecticides, and (3) 
health hazards and toxicology of modern 
insecticides. 

Most of the papers review previous 
accomplishments of significance in the 
various areas of effort and add details 
of the authors’ recent original researches. 
It is these reports of previously unpub- 
lished work that make this compilation 
of special value. The volume should be 
of interest and use to medical entomolo- 
gists, sanitarians, and sanitary engineers 
concerned with the operational aspects 
of insect control; to public health ad- 
ministrators responsible for the preven- 
tion of arthropod-borne diseases; and to 
the scientists involved in the laboratory 
study of insecticides. 

Justin M. AnpREws 


Perinatal Mortality in New York 
City: A Study of 955 Deaths— 
Analyzed and Reported by Schuyler 
G. Kohl for the Subcommittee on 
Neonatal Mortality, Committee on 
Public Health Relations, the New 
York Academy of Medicine. Cam- 
bridge, Mass.: Published for the Com- 
monwealth Fund by Harvard Univer- 
sity Press, 1955. 112 pp. Price 
$2.50. 

This study of stillbirths and neonatal 
deaths in New York City, under the 
aegis of the New York Academy of 
Medicine, is in the direct line of tradi- 
tion of the academy’s publication on 
maternal mortality in 1933 which did 
so much to destroy the professional and 
public complacency toward materaal 
deaths existing at that time. The present 
report should be of the utmost interest 
to health workers, in both clinical and 
public healt! practice, who wish te bring 
about a further reduction in perinatal 
deaths and provide the best care for 


other infants in the light of present-day 
knowledge. The detailed description of 
the method, forms, and questionnaires 
used, along with the critical comments 
about the study itself and suggestions 
emanating from the experience gained, 
should be of value to individuals plan- 
ning similar studies. 

A detailed analysis was made in each 
case of the clinical and pathological rec- 
ords, supplemented in many instances by 
interviews with physicians, nurses, and 
other persons. In those instances in 
which the results of the analysis were 
not clear-cut, the cases were referred for 
review by panels, each of which con- 
sisted of an obstetrician, a pediatrician, 
and a pathologist. All cases were classi- 
fied according to preventability, taking 
into consideration such factors as ade- 
quacy of prenatal care, medical judg- 
ment, medical technics, fault of family, 
qualifications of medical attendant, and 
pediatric care. 

The study concluded that 35 per cent 
of all the deaths were preventable. 
Errors in medical judgment were consid- 
ered to be present in 31 per cent, un- 
satisfactory pediatric care in 27 per cent, 
and errors in medical technic 24 per 
cent, although these were not necessarily 
considered as directly related to pre- 
ventability of death in a given case. 
Preceding the actual statistical analysis 
is a series of dramatic cases illustrating 
the various responsibility factors, which 
makes the subsequent statistical mate- 
rial more alive and meaningful. 

Epwarp R. SCHLESINGER 


Prescription for the Public Service 
—By E. S. Wengert, G. Lyle Belsley, 
and Charles H. Bland. Chicago, IIL: 
Civil Service Assembly (1313 East 
60th St.), 1954. 20 pp. Price, $2.00. 
This 541lst Personnel Report, pre- 

pared under the direction of the Civil 

Service Assembly of the United States 

and Canada, represents the efforts of 

three recognized public administrators 


4 
, 
= 
Py 
— 
ee 
|| 
F 
| 


to analyze and prescribe for the com- 
plex problems found in the public 
service of the United States and Canada. 

Professor Wengert (political science, 
University of Oregon) points out that a 
main illness of the public service may 
be the public itself. The continued at- 
tacks on and criticisms of government 
are not counter-balanced by general de- 
fense of government by public servants. 
Questions are raised as to the necessity 
for and desirability of political neutral- 
ity on the part of the public servant, 
the role of equality of treatment in pro- 
ducing mediocrity. The attacks on the 
public service prevent the adequate use 
of professional skills. 

Mr. Belsley (associate director, Pub- 
lic Administration Clearing House) 
questions the relationships between per- 
sonnel agencies and the rest of govern- 
ment, pointing out their isolation from 
the “deep stream of general manage- 
ment” and their preoccupation with 
procedures, their orientation to things 
rather than to people, attitudes probably 
motivated by the reform nature of civil 
service, an explanation not an excuse. 
Progress in developing constructive and 
positive personnel programs has been 
painfully slow. 

Methods for attaining successful pro- 
gressively positive personnel manage- 
ment include the delegation and decen- 
tralization of personnel activities to 
operating departments, the development 
of able career executives, the provision 
of executive salaries comparable to 
those in private business, the recruit- 
ment of persons with potential for 
growth, systematic promotion plans, 
and mobility for the purpose of better 
government by improvement and better 
utilization of skill. Pointing out the 
use of “rank in person” versus “rank in 
position” in several agencies, it is sug- 
gested that some such plan of perma- 
nent personal rank be considered at all 
levels of government. Planned execu- 
tive training is needed. 
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Mr. Belsley, like his two colleagues, 
stresses the debilitating effect of attacks 
on government emplovees and the fears 
this spreads to otherwise competent em- 
ployees. He fears government service 
may be forced to mediocre levels. Mr. 
Bland (president, Civil Service Com- 
mission of Canada) restricts his pre- 
scription to personnel management prac- 
tices stressing the need for a positive 
attitude toward giving service to gov- 
ernmental agencies. 

This personnel report combines the 
forward thinking of three well known 
champions of the principle of merit and 
positive personnel management in per- 
sonnel administration. Excellent though 
the presentations are, their combined 
thinking in a joint paper would be 
welcomed. Cuartes F, FRASHER 


Survey of Clinical Pediatrics—By 
Lawrence B. Slobody (2nd ed.). New 
York: McGraw-Hill Book Company 
(330 West 42nd St.), 1955. 502 pp. 
Price, $9.50. 

The preface to the second edition be- 
gins: “This survey of clinical pediatrics 
is not intended to replace the excellent 
large textbooks .... It is rather de- 
signed to help the student focus on the 
highlights . . . .” It comprises 500 
pages, or less than one-third the size 
of the larger texts; this compactness is 
evidence that the author who is profes- 
sor of pediatrics at New York Medical 
College has achieved his purpose. 

About one-fifth of the book comprises 
an outline of growth and development 
and of other information essential to 
intelligent health supervision. The re- 
mainder is concerned with diseases and 
is presented according to the various 
bodily systems, such as respiratory, 
gastrointestinal, and urinary diseases. 

One’s view of this text is conditioned 
by one’s opinion of outlines and con- 
densed texts of all kinds. Your reviewer 
believes that such condensations have 
value for review purposes, but that they 
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are worth very little as sources of initial 
learning. 

For example, the statement is made: 
“Eneuresis is urinary incontinence, 
usually nocturnal, past three years of 
age .. . many normal children may not 
achieve control until three and a half 
to four years of age.” There is no dis- 
cussion of the evidence that the range 
of normal is greater than this and that 
boys are ordinarily later than girls in 
developing sphincter control. 

On the other hand, the chapter on 
“Treatment” has an excellent and lucid 
summary of drug therapy. 

The book is valuable as an outline 
for review, but discussion is too brief to 
give a well rounded presentation of any 
problem. Harper 


Everything and the Kitchen Sink— 
New York: Farrar, Straus and 
Cudahy (101 Fifth Ave.), 1955. 160 
pp. Price, $4.00. 

“This is the story of progress and the 
makers of progress, of the men who 
have made possible American civiliza- 
tion as it is today and who built the 
basis of an even better future. . . . Little 
acclaim has been given the dynamic 
men who have made things that benefit 
the people—who utilized the freedom of 
expression and opportunity molded by 
the statesmen . . . who turned the bril- 
liant dreams of the inventors into prac- 
tical, available realities for everyone. 
This is a story of the ingenuity, initia- 
tive and foresight these men of progress 
possessed and of the almost unbeliev- 
able results they achieved.” 

This is an imaginative and dramatic 
pictorial review of the changes that 
have taken place in the last hundred 
years. It is prepared to recognize the 
centenary of Crane Company. It is note- 
worthy how public health, medical care, 
public cleanliness, public convenience, 
and recreation are featured. Anyone in 
a low mood can readily revive his spirit 
by reminding himself through these 


pictures of what has happened in this 

century and much of it within the life- 

time of the living generation. 
RecinaLp M. ATWATER 


Water Supply Engineering—By 
Harold E. Babbitt and James J. 
Doland (Sth ed.). New York: 
McGraw-Hill, 1955. 608 pp. Price, 
$8.50. 

Professors Babbitt and Doland have 
indeed accomplished a complete revi- 
sion in this, the fifth edition of Water 
Supply Engineering. As stated in Pro- 
fessor Babbitt’s preface, “This fifth edi- 
tion differs from the fourth probably 
more than any earlier edition differs 
from its immediate predecessor.” Any- 
one who has utilized this text as a stu- 
dent or teacher could readily testify to 
the changes that have been made. As 
proclaimed in the preface to the first 
edition which was published in 1929: 
“This book is intended primarily as a 
textbook for use in civil engineering 
courses as presented in many engineer- 
ing curricula.” 

As a book of engineering practice, it 
meets a need for a classroom text and 
practitioner’s reference in this, one of 
the more advanced fields of sanitary 
engineering. In order to keep abreast 
of the rapidly changing aspects of 
waterworks engineering practice, many 
of the problems, so conspicuously an 
inherent part of the previous editions, 
have been brought up to date. Other 
changes include the broader coverage 
of meteorology and hydrology, though 
it is regrettable that newer information 
available from such water loss studies 
as those conducted at Lake Hefner in 
Oklahoma is not utilized. The chapter 
in the fourth edition devoted to steam 
reciprocating machinery has been left 
out of the fifth edition and reference is 
made to it in a new chapter entitled 
Pumping Engines. In addition the sec- 
tion on Living Organisms in Water has 
been made into a separate chapter. 


i 
j 
A 
at 
“a 
H 
* 
. 
: 
wi 


Since this was such an extensive re- 
vision of a standard text, this reviewer 
would have welcomed a special section 
on the chemistry of water which it is 
believed would aid the student and 
many practitioners in understanding 
the rapid advances which prompted the 
publication of this new edition. The 
extensive reference material which has 
been brought up to date has been main- 
tained in the footnotes. The popularity 
of this book in the past will no doubt 
be maintained in the future and the few 
minor errata do not detract from the 
value of the over-all revision. 

Maurice A. SHAPIRO 


Physical Education for High School 
Students—By the American Asso- 
ciation for Health, Physical Educa- 
tion and Recreation. Washington, 
D: C.: AAHPER (1201-16th St., 
N.W.), 1955. 404 pp. Price, $3.00 
cloth, $2.50 paper. 

A book on physical education for the 
student is a unique idea, but one that 
may well be a milesione in the develop- 
ment of the field. At a level carefully 
adjusted to the reading ability and ap- 
preciation of secondary schocl boys and 
girls this volume interprets the pur- 
poses, activities, and over-all program 
for the ultimate consumer. 

In each chapter the content goes be- 
yond the activities themselves to include 
sportsmanship and safety in play. 
Separate chapters point up the how and 
why of fitness and conditioning, and 
provide useful information about 
careers in physical education and 
recreation. A careful and comprehen- 
sive illustration program helps to 
clarify descriptions of a wide variety 
of activities. 

The volume constitutes a persuasive 
invitation to young people to develop 
understanding about physical education 
along with their participation. From 


its attractive cover all through its some 
400 pages it has “youth appeal.” It 
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should assist in favorably conditioning 
the attitudes of today’s students toward 
physical education. Perhaps more im- 
portant it should give tomorrow’s par- 
ents and school patrons better insight 
into the values of a broad program of 
physical education for ali students. 
Frep V. Hein 


Veterans Administration Technical 
Bulletins—Series 10, Vol. VII— 
Washington, D. C.: Department of 
Medicine and Surgery, Veterans Ad- 
ministration Technical Bulletin, 1954. 
Another of the technical bulletins 

prepared by the Veterans Administra- 

tion deserves mention because of excel- 
lent material included bearing on public 
health, This volume has_ chapters 
digesting current information on lep- 
rosy by James A. Doull, M.D., and on 

leptospirosis by Gerald Klatskin, M.D. 

In both cases the authors are well 

chosen and the summaries are concise, 

well documented, and splendid sources 
for review of current information. 

Like the other technical bulletins 
there are reviews of clinical subjects, 
including uremia, psychotherapy, treat- 
ment of arterial hypertension, bac- 
teremia, and medical management of 
patients with incurable cancer. 

The Veterans Administration is to be 
congratulated on the high standards 
that prevail in these reviews. 

M. ATWATER 


Airborne Contagion and Air Hy- 
giene—By William Firth Wells. 
Cambridge, Mass.: For the Common- 
wealth Fund by the Harvard Univer- 
sity Press, 1955. 423 pp. Price, 
$6.00. 

Practical control methods for air- 
borne infectious agents still remain 
desirable goals for the health worker 
and the experimental investigator. The 
relative importance of droplets, droplet 
nuclei, and secondary dust aerosols in 
the spread of such infections has never 
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been completely or accurately deline- 
ated. Many approaches, particularly 
in the field of upper respiratory disease, 
have been suggested, such as: spacing, 
improved ventilation, entrapment, and 
disinfection by chemical agents and 
ultraviolet radiation. None has proved 
satisfactory, especially in dealing with 
large populations and unusual exposure 
conditions. 

The author has tilled this difficult 
field for over twenty years and this 
volume is essentially a repetition and 
summation of his many and varied in- 
vestigations. To bring together the re- 
sults of these labors in an orderly 
fashion, the book is divided into two 
sections. In the first part, the physics, 
physical chemistry, biology, biophysics 
and biochemistry of droplet nuclei are 
presented. In the latter half, attention 
is directed to his concept of the broad 
principles of sanitary ventilation and 
air hygiene. Much of the presentation 
deals with the specialized instrumenta- 
tion developed for these ofttimes pioneer 
efforts. Many of the technics evolved 
are unique and ingenious and the 
author goes into great detail about the 
many variables to be considered. 

Since this volume brings together the 
end results of a continuous effort for a 
long period of time in one area of pre- 
ventive medicine, it will become a 
source book for investigators concerned 
primarily with the control of upper 
respiratory diseases and air-borne in- 
fections. Unfortunately, much of the 
material is very technical, and anyone 
without some competency in the field 
of aerobiology and more than a little 
knowledge of physics and aerodynamics 
will be quickly lost. It is not likely 
that the average health officer, sanitary 
engineer, or sanitarian with no special 
training will be able to follow the 
author’s arguments for his theories in 
regard to the air transmission of disease 
and the value of ultraviolet radiation as 
an air disinfectant. This reviewer can- 


not believe that laymen without a pro- 
fessional understanding will be able to 
find a connected story of air hygiene 
and its place in the control of infections. 
Joun J. Pram 


The Effect of Sugar Supplements 
on Dental Caries in Children— 
By J. D. King, May Mellanby, et al. 
Medical Research Council Special 
Report Series No. 228, London: Her 
Majesty’s Stationary Office, 1955. 
55 pp. Price, four shillings. 

This study of sugar supplements on 
dental caries in children is interesting 
even though it would seem from the 
beginning that the expected results 
would show little difference, since the 
children eating the basal or control 
diets received relatively high amounts 
of sugar. For instance, it is stated that 
in each of the three centers—London, 
Liverpool, and Sheffield—-the children 
received a balanced and adequate diet. 
As far as sugar was concerned, the re- 
port states that, even though it was 
comparatively easy to weigh and meas- 
ure the amount of sugar used in the 
hcmes in cooking and for sweetening 
of dishes for the table, it was not pos- 
sible to determine accurately the 
amounts eaten in the form of jam, 
syrup, honey and sweets (candies). It 
was estimated that the group on the 
control diet received from 1214 to 23 
ounces of sugar per week. 

For the period of the investigation, 
approximately 23 ounces of white sugar 
were added to the diet of the test group, 
while no additional sugar was added to 
the control or basal diet. The ages of 
the children ranged from two to 16 
years and the London group consisted 
of 391 children observed for one year 
and 82 for two years, with the group 
nearly equally divided. One group re- 
ceived the basal diet, the second re- 
ceived an additional amount of refined 
sugar, and the third unrefined brown 


sugar. 
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Since the control group received a 
considerable’ amount of sugar, the con- 
clusion reached would seem to have 
been expected, “ .. . that relatively 
great differences in the total sugar con- 
tent of the diet of children in institu- 
tions had no significant effect on the 
initiation or spread of dental caries in 
periods of 1 to 2 years.” 

The report is interesting but adds 
little to the existing knowledge in the 
field of sugar consumption and dental 
caries. L. SEBELIUs 


Morbidity in the Municipal Hospi- 
tals of the City of New York—By 
Marta Fraenkel and Carl L. Erhardt. 
New York: Russell Sage Foundation 
(505 Park Avenue), 1955. 229 pp. 
Price, $4.50. 

This %29-page book is divided into 
14 chapters with four appendixes and 
an index. It was prepared in the health 
and hospital departments of New York 
City. The 56 tables include a mass of 
detailed data on the 141,698 patients 
treated in the 31 New York municipal 
hospitals for a total of 3,064,986 
patient-days, and 121,952 patients dis- 
charged during the six-month period 
May-October, 1952. In addition, data 
are included for 353,103 home-care 
patient-days and of 13,883 births with 
72,971 days of care of the newborn. 

These various data are classified into 
detailed diagnoses for the treated pa- 
tients, with data on age and sex distri- 
bution, average stay, distribution ac- 
cording to length of stay, and according 
to other useful classifications. Explana- 
tions and analyses of the data are ac- 
curate and well done but the detailed 
tabular material alone constitutes a 
valuable reference work for health 
workers. 

The diagnosis categories are shown 
in terms of the complete International 
Statistical Classification, but a Sum- 
mary List of 203 diagnoses suitable for 
hospital morbidity reporting is also in- 
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cluded, with hospital cases distributed 
by age and sex for each diagnosis 
category. Setwyn D. 


The Nation and the States, Rivals 
or Partnmers?—By William Ander- 
son. Minneapolis, Minn.: University 
of Minnesota Press, 1955. 263 pp. 
Price, $3.75. 

The powers and responsibilities of 
the national, state, and local govern- 
ments and their relationships have been 
the subject of discussion and debate 
since the founding of this nation. Con- 
gress in 1953 created the Commission 
on Intergovernmental Relations to study 
the question. This book grew out of a 
“working paper” prepared by the 
author, a member of the commission, 
for the consideration of its Committee 
on the Principles and Historical Devel- 
opment of American Federal Govern- 
ment. It is not the report of the com- 
mission, having been written and 
published before the report was made. 

The book provides a brief but fac- 
tual and concise review of the develop- 
ment of our national governmental sys- 
tem and powers, particularly as they 
relate to the states, and of state-local 
governmental relationships. The text 
is interspersed with opinions of the 
author but these are identified and 
recognizable. It soon becomes obvious 
to the reader that the author is an advo- 
cate of strong national government and 
cogently supports his beliefs while pre- 
senting the arguments of the “States- 
Righters.” He points out that in large 
part the disagreement is traceable to 
financing and policy related thereto. 
The final chapter is devoted to the 
author’s suggestions for a program of 
constructive action in which he recom- 
mends no change in the present 
relationship other than strengthening 
and improvement. The author appends 
a list of suggestions for further reading. 

The book is easily read, is interesting, 
and presents complex material in a 
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fashion which is easily understood. The 
subject is of sufficient interest to workers 
in government at all levels to make this 
volume important reading. 


W. L. Treutinc 


Anxiety and Stress: An Interdis- 
ciplinary Study of a Life Situa- 
tion—By Harold Basowitz, Harold 
Persky, Sheldon J. Korchin, and Roy 
R. Grinker. New York: McGraw- 
Hill, Blakiston Division (330 West 
42nd St.), 1955. 320 pp. Price, 
$8.00. 

The authors present the results of a 
comprehensive study of an anxiety and 
stress-provoking life situation in the 
course of training of airborne troops. 
The material consists of randomly se- 
lected paratroopers in training and 
relevant control subjects. The methods 
include psychiatric interviews, psycho- 
logical and biochemical tests. The pur- 
pose is to determine the psychobiologi- 
cal changes that occur in the process of 
training against a background of the 
type of personalities involved. Con- 
sideration is also given to the possibility 
of establishing criteria of predicting 
success or failure. The results demon- 
strate a pattern consisting of certain 
specific influences upon some of the 
psychological and biochemical functions, 
which is in keeping with observations 
made in anxiety states in situations 
other than the one studied. There are 
also, however, indications of lack of 
similarity with other changes that have 
been observed, particularly in patients 
suffering from anxiety states. 

The design and methodology are 
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sound and the material is _ well 
presented. The report is technical in 
parts and anticipates in the reader some 
familiarity with the subject discussed. 
This, however, is well balanced by a 
series of individual case reports, which 
make it possible to see the more inti- 
mate personality characteristics of the 
subjects studied and the implications 
of the conclusions reached. The book 
is extremely valuable not only to sci- 
entific workers, but also to those who 
are interested in the understanding of 
human behavior and performance under 
stress. Its particular value lies in setting 
up an excellent pattern of multidis- 
ciplinary research in psychosomatic 
studies. MaALamup 


Principles of Medical Statistics— 
By A. Bradford Hill (6th ed.). New 
York: Oxford University Press (114 
Fifth Avenue), 1955. 314 pp. Price, 
$4.00. 

This well known book remains the 
best introduction te the statistical 
method for workers in medicine and 
public health. The present edition con- 
tains a new chapter on clinical trials, a 
field in which the author has won 
world-wide renown. The various is- 
sues that must be carefully thought 
through if a trial is to be wisely planned 
are presented with the author’s usual 
lucidity and charm of style. As a 
“refresher” for anyone who is about to 
undertake a clinical trial, this chapter 
could hardly be bettered; one wishes 
there were more of it. Other changes 
from the fifth edition are minor. 

G. Cocnran 
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Apo.escent DevELOPMENT. Elizabeth B. Hur- 
lock (new 2nd ed.). New York: McGraw- 
Hill, 1955. 590 pp. Price, $6.00. 

Apvances Cancer Researcn. Vor, III. 
Jesse P. Greenstein and Alexander Haddow. 
New York: Academic Press, 1955. 369 pp. 
Price, $8.50. 

AMERICAN FouNDATIONS AND THEIR FIELDs. 
Wilmer Shields Rich (7th ed.). New York: 
American Foundations Information Service, 
1955. 744 pp. Price, $35.00. 

Cancer Cetts. E. V. Cowdry. Philadelphia, 
Pa.: Saunders, 1955. 677 pp. Price, $16.00. 

Cancer Nursinc. A Manvat ror Pustic 
Heattu Nurses (rev. ed.). A Joint Project 
of the National Cancer Institute, Public 
Health Service, Department of Health, Edu- 
cation, and Welfare and the New York 
State Department of Health. Albany, N. Y.: 
State Department of Health, 1955. 88 pp. 

CARDIOVASCULAR Disease. Data ON 
PrevaLence Controu Activities. Wash- 
ington, D. C.: Gov. Ptg. Office, 1955. 68 
pp- 

CHEMOTHERAPY OF TUBERCULOSIS. Transac- 
tions of the 14th Conference, February 7-10, 
1955, Atlanta, Ga., by the Veterans Admin- 
istration, Army, Navy, with the Cooperation 
of the National Tuberculosis Association. 
Washington, D. C.: Veterans Administra- 
tion, Department of Medicine and Surgery, 
Central Office, 1955. 556 pp. 

Cump Benavior. Frances L. Ilg and Louise 
Bates Ames. New York: Harper, 1955. 364 
pp. Price, $3.95. 

Community Aputr Epucation. Robert H. 
Snow. New York: Putnam's, 1955. 170 
pp. Price, $3.50. 

Diseases oF Occupations. Donald Hunter. 
Boston, Mass.: Little, Brown, 1955. 1046 
pp. Price, $20.00. 

Guwes to Services ror Hanpicaprep CuiL- 
pREN: Committee on Child Health of the 
American Public Health Association. New 
York: American Public Health Association, 
1955. 

CeresraL Patsy. 108 pp. $1.50 
Ciert Lip anp Cierr Paate. 88 pp. 
$1.50 
Dento-Factat Hanpicaps. 80 pp. $1.50 
Hanpicapren 150 pp. $1.50 
Sets, Consisting of the Four Guides... .$5.10 
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Space and the interests of readers will permit review of some, but not all, of the books listed. 
Listing in this column acknowledges the receipt of books and our appreciation to the senders. 


1499 


Histamine. Irs Rote 1n ANAPHYLAXIS AND 
Avtercy. M. Rocha E Silva. Springfield, 
Ill.: Thomas, 1955. 248 pp. Price, $7.50. 

Hospitat Care oF Maternity Patients Anp 
THem Newsorn Inrants. Austin, Tex.: 
State Department of Health, 1955. 80 pp. 

How to Free Yoursetr From Nervous Ten- 
sion. Samuel W. Gutwirth. Chicago, IIL: 
Regnery, 1955. 200 pp. Price, $3.95. 

INTERNATIONAL SURVEY OF PROGRAMMES OF 
SoctaL DeveLopment. Prepared by the 
Bureau of Social Affairs, United Nations. 
New York: Columbia University Press, 1955. 
219 pp. Price, $2.00. 

INTRODUCTION TO ViroLocy. Gilbert Dalldorf. 
Springfield, Ill.: Thomas, 1955. 102 pp. 
Price, $3.50. 

New CLASSIFICATION OF TUBERCULOSIS WITH 
New Diacnostic Stanparps. Milosh Skeku- 
lich. London: Messrs. William Heinemann, 
1955. 63 pp. Price, 3/6d Net. 

NorMAL anp ELementary Puysicat D1acno- 
sts. Whitelaw R. Morrison and Laurence 
B. Chenoweth. Philadelphia, Pa.: Lea and 
Febiger, 1955. 412 pp. Price, $5.50. 

Orner Man, Tue. Donald J. West. New 
York: William Morrow, 1955. 224 pp. Price, 
$4.00. 

PERSONALITY OF THE YouNG Margaret 
A. Ribble. New York: Columbia Univer- 
sity Press, 1955. 126 pp. Price, $2.75. 

anp Vaccine. Roland H. Berg. 
New York: Public Affairs Pamphlet No. 
150A, 1955. 28 pp. Price, $.25. 

Premature Inrants. Ethel C. Dunham (2nd 
ed.). New York: Hoeber, 1955. 459 pp. 
Price, $8.00. 

Prevention or Heart Disease AND CANCER 
(Biocurmatotocy anp Eriotocy). J. E. 
Bittner. Yakima, Wash.: Bittner Research 
Foundation, 1955. 57 pp. 

A Primer or Sociat Statistics. Richard T. 
LaPiere, consulting editor. New York: 
McGraw-Hill, 1955. 251 pp. Price, $4.75. 

Principtes OF Mass Aanp FLow Propuction. 
Frank G. Woollard. New York: Philosophi- 
cal Library, 1955. 195 pp. Price, $7.50. 

Proceepincs or THE Governor's CONFER- 
ENCE AND Exnisir oN ATMOospHERIC POL- 
Lutiox. New Jersey State Department of 
Health, February 19-20, 1952. Trenton, 
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N. J.: State Department of Health, Bureau 
of Adult and Industrial Health, 1955. 

Proceepincs OF THE THirp Mepicat Conrer- 
ENCE OF Muscutar DystropHy Assocta- 
TIONs oF America, Inc. New York: Octo- 
ber 8-9, 1954. New York: Muscular 
Dystropy Association, 1955. 324 pp. 

Psycutatric Researcu Reports I. Washing- 
ton, D. C.: American Psychiatric Association, 
1955. 152 pp. Price, $2.00. 

Pusuications AND Appresses 1900-1955. In- 
cLupinc Eprrortats anp Rapro Script. 
Richard Arthur Bolt. Berkeley, Calif.: 
University of California School of Public 
Health, 1955. 75 pp. 

THe QuaNnTiTATIVE ANaLysis oF Drucs. D. C. 
Garratt (2nd ed.). New York: Philosophi- 
cal Library, 1955. 670 pp. Price, $17.50. 

A History or Mepicrne. Erwin H. 
Ackerknecht. New York: Ronald Press, 
1955. 258 pp. Price, $4.50. 

THe Srates anp Oper Citizens. 
Chicago, Ill.: Council of State Governments, 
1955. 194 pp. Price, $3.00. 

Teamwork Hanpuinc GumANCE AND 
Prostems. Edited by Warren H. 


"Use of Sampling" in Spanish 
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Southworth and Desmond D. O'Connell. 
Sponsored by the Summer Session, Depart- 
ment of Education, University of Wisconsin. 
Madison, Wis.: Kramer Business Service, 
1955. 69 pp. Price, $1.00. 

Textsook or Mepicine. Edited by Russell 
L. Cecil and Robert F. Loeb (9th ed.). 
Philadelphia, Pa.: Saunders, 1955. 1786 
pp. Price, $15.00. 

TUBERCULOSIS AND THE INpivipuaL. J. S. 
Campbell. London: Tavistock House North, 
W.C. 1, 1955. 92 pp. Price, 5s. Od. 

Unperstanpinc Peopie Distress. Barney 
Katz and Louis P. Thorpe. New York: 
Ronald Press, 1955. 357 pp. Price, $4.00. 

Wuy Patients See Docrors. Seymour Stan- 
dish, Jr., et al. Seattle, Wash.: University 
of Washington Press, 1955. 94 pp. Price, 
$2.50. 

Wuys anp WuHererores TUBERCULOSIS. 
George Day. London: Tavistock House 
North, W.C. 1, 1955. 44 pp. Price, 3s. 6d. 

You anp Your Cup. Winifred De Kok. 
New York: Philosophical Library, 1955. 
147 pp. Price, $3.75. 


The Inter-American Center of Biostatistics has translated into Spanish “On the 
Use of Sampling in the Field of Public Health.” This article was prepared by the 
Committee on Sampling Techniques of the Statistics Section of the American Public 
Health Association, whose chairmax: was Theodore D. Woolsey, biostatistician of 
the Public Health Service’s Division of Public Health Methods, and was published 
in the June, 1954 issue of the American Journal of Public Health. Reprints in 
English are available from the Association. Further information about availability 
of the Spanish translation from Dr. Octavio Cabello, Centro Interamericano de 
Bioestadistica, Av Sta. Maria 0760, Santiago, Chile. 
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This Makes It Official—Usefully 
summarized is the technical report on 
the Salk vaccine that was made to the 
Secretary of HEW. Copies of the re- 
port have gone to all state and city 
health officers but the summary also has 
its uses for it pin points the thorny tech- 
nical problems in making and testing 
the vaccine. 


Anon. Technical Report on the Poliomye- 
litis Vaccine. Pub. Health Rep. 70, 8:738 
(Aug.) , 1955. 


New Idea—lsoniazid given daily in 
their drinking water seems to protect 
guinea pigs from infection with tubercle 
bacilli. Whether or not it may protect 
human subjects aguinst tuberculosis is 
to be looked into by means of a large- 
scale demonstration. 


Anon. Experiments with Isoniazid as a 
Preventive Measure Against Tuberculosis. 
Pub. Health Rep. 70, 8:759 (Aug.), 1955. 


No. 1 Killer—*“Accident prevention 
constitutes the broadest sizgle area for 
life conservation among chiidren of ele- 
mentary school age.” To that warn- 
ing—which is based upon incontrover- 
tible statistics—some health departments 
are giving heed. Those that are not 
might well ponder over this further as- 
sertion: “Among boys . . . ages 10-14 

. accidents took a greater number 
of lives than all other causes combined.” 


Anon. Accident Toll at the School Ages. 
Statist. Bull. Metrop. Life Insur. Co. 36, 8:1 
(Aug.) , 1955. 


Matters of Adjustment—Twenty- 
seven psychologists, biologists, and soci- 
ologists sat down to consider profitable 
methods for studying the aging proc- 
esses. Briefs of eight papers represent- 


A Selected Public Health Bibliography 
with Annotations 
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ing five panels of the program offer a 
revealing summation of the three-day 
sessions. 


Anson. Psychology of Living. Pub. Health 
Rep. 70, 7:837 (Sept.) , 1955. 


No Rh Antigens Here—Because 
poliomyelitis vaccine is grown on a 
medium with monkey kidney tissue the 
possibility of sensitizing the recipient 
to Rh antigens appears to have been 
raised. The sensitive tests reported 
upon show no trace of such antigens and 
no significant antibody response. 


Apetson, N. M., et al. Studies in Rh 
Sensitivity After Repeated Injections of Salk 
Vaccine. J.A.M.A. 159, 4:238 (Sept. 24), 
1955. 


They Want to Be Sure—tThe story 
of an effort on the part of the New York 
State Department of Health to find out 
how much its nutrition program was 
avcomplishing presents a lot of good 
ideas that might profitably be put to 
work measuring other service programs 
—a job that almost any health agency 
could undertake to good effect in most, 
or all, of its activities. 


Brows, J. H. Evaluation of a Nutrition 
Program. J. Am. Dietet. A. 31, 9:895 (Sept.), 
1955. 


Compounded Confusior—aAfter 
reviewing the 48 varieties of immuniza- 
tion practices in these several (United? ) 
States the author asks—quite rightly— 
if there is any reason why there should 
not be more common agreement upon 
standards while leaving room for neces- 
sary individualization. 


Euiot, J. W. Variation in State Immuniza- 
tion. Pub. Health Rep. 70, 9:822 (Sept.), 
1955. 
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Sub Rosa—Anyone faced with the 
ordeal of addressing a graduating class 
—graduating from almost any training 
area in our field—can get a lot of in- 
spired ideas from this brilliant address. 
As it was given at a distance of three 
thousand miles it isn’t likely that the 
hearers will wonder where they heard 
that before when a thought or two is 
taken into custody. Don’t let this get 
around! 


E.us, R. W. B. Initiation. Lancet 269, 


6887 :403 (Aug. 27), 1955. 


For the Clean-Up—What will be 
needed next, these writers propose, is 
a “TB suspect registry” to list all skin- 
test reactors and people with suspicious 
x-ray findings. These people could 
then be followed up at intervals. This 
will be practical, of course, only in 
low-incidence areas, the writers are 
quick to point out. 


Appraisal of Tubercu- 
Pub. Health Rep. 70, 


Gevrerin, A., et al. 
losis Case Finding. 
8:761 (Aug.), 1955. 


Significant Statistic—It 
half a century for the country to build 
up its 110,000 hospital beds for the tu- 


required 


berculous. Then came 1953 and with 
it a sharp decline in patients to occupy 
the beds. There was a 6.7 per cent de- 
crease in eight short months from 
spring to fall of 1954. The breakdown 
of facilities and their utilization provides 
a lot more information about trends. 


Graser, S., et al. Change in Tuberculosis 
Beds Occupied. Pub. Health Rep. 70, 9:859 
(Sept.) , 1955. 


Genetic Fits and Misfits—Four of 
the frequently advanced arguments that 
social and medical and health services 
are dysgenic, because the unfit survive 
to beget more misfits, are given a brief 
working over and are knocked into a 
cocked-hat. 
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Go.pstein, M. S. Theory of the Survival 
of the Unfit. J. Nat. M. A. 47, 4:223 (July), 
1955. 


Faulty Feeding—Though growth 
rates of babies have improved over the 
last quarter century, reflecting better 
nutritional and disease preventive prac- 
tices, we really could do a great deal 
better than we are doing. Making fuller 
use of present-day nutritional and psy- 
chologic knowledge would do the trick 
without additional research gains. 


Jackson, R. L. Feeding Healthy Infants. 
Am. J. Nursing 55,9:1076 (Sept.), 1955. 


Men (and Women) at Work— 
Reporting upon the Tucson school 
health program the school physician 
says, “... Every school child who needed 
care received it insofar as we have been 
aware of the needs... .” As the ad- 
vertisers put it, “no one else can make 
this claim”—or can anyone? How the 
job was done would seem to be required 
reading for all in the MCH and school 
health fields. 


Lamwiaw, E. H. The Health Council and 
Its Revolving Health Fund—Tucson Arizona 
City and County Schools. Pediatrics 16, 3:411 
(Sept.) , 1955. 


Imported Concept—‘“Health visi- 
tors who have done such excellent work 
in reducing physical disease, now have 
to grapple with the gigantic task of 
stemming the tide (of mental and emo- 
tional disorders). If they fail, God 
help our civilization for there is no 
other line of defense.” 


MacQueen, I. A. G. The Role of the 
Health Visitor in the Prevention of Mental 
and Emotional Disease. M. Officer 94, 7:83 
(Aug. 12), 1955. 


Prenatal Brain Injuries—Mental 
deficiency, which the authors assert is 
the most serious public health problem 
from the points of view of chronicity, 
cost, loss of productivity and family 
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tragedy, may be a part of that con- 
tinuum of reproductive wastage which 
extends onward from early fetal deaths 
and stillbirths. 


Pasamanick, B., and Livienrerp, A. M. 
Association of Maternal and Fetal Factors with 
Development of Mental Deficiency. J.A.M.A. 
159, 3:155 (Sept.), 1955. 


Putting It Mildly—“There is a temp- 
tation for sanatoria and official and 
voluntary health agencies to take credit 
for the decline (of tuberculosis mortal- 
ity) which has occurred, but with little 
factual evidence upon which to base 
such claims.” This dearth of factual 
evidence is examined in an illuminating 


BOOKS RECEIVED VOL. 45 1503 


review of the whole matter of the people 
vs. tuberculosis. 


Pops, A. S., and Gorpon, J. E. The Im- 
pact of Tuberculosis on Human Populations. 
Am. J. M. Sc. 230, 3:317 (Sept.), 1955. 


“Age of Medicated Survival”— 
What is good and what is not yet right 
about the British medical care service 
are both set forth by a reporter who 
seems to possess a fine objectivity toward 
the controversial matter. If his is the 
special pleading we usually are regaled 
with then he is a master at concealment. 


Roserts, F. Britain’s Health Service. New 
England J. Med. 253, 8:318 (Aug. 25), 1955. 


If additional information is desired regarding the articles listed in the Bibliography, please 


communicate directly with the publications in which they appeared; the addresses are furnished 


for your convenience. 


ington Sq., Philadelphia 6, Pa. 


Am. J. Nursing (American Journal of Nursing), 2 Park Ave., New York 16, N. Y. 
Am. J. M. Sc. (American Journal of Medical Sciences), Lea & Febiger, 600 South Wash- 


J. Am. Dietet. A. (Journal of the American Dietetic Association), 620 N. Michigan Ave., 


Chicago, 


J.A.M.A. (Journal of the American Medical Association), 535 N. Dearborn St., Chicago, 


Til. 


J. Nat. M.A. (Journal of the National Medical Association), 30 Rockefeller Plaza, New 


York, N. Y. 


Lancet (The Lancet), 7 Adam St., Adelphi, London, W.C. 2, England. 


M. Officer (Medical Officer), Whitefriars House, 72-78 Fleet St., London, E.C. 4, England. 
New England J. Med. (New England Journal of Medicine), Massachusetts Medical Soci- 


ety, 8 The Fenway, Boston 15, Mass. 


Pediatrics (Journal of the American Academy of Pediatrics), 301-327 E. Lawrence Ave., 


Springfield, Ill. 


Pub. Health Rep. (Public Health Reports), Gov. Ptg. Office, Washington, D. C. 


Statist. Bull. Metrop. Life Insur. Co. (Statistical Bulletin Metropolitan Life Insurance 
Company), One Madison Avenue, New York 10, N. Y. 
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Association News 


Ericuty-Tamp ANNUAL MEETING 
AMERICAN HEALTH ASSOCIATION 
Kansas Crry, Mo., NovemsBer 14-18, 1955 


West Virigina Health Conference 


The 3lst Annual State Health Con- 
ference, sponsored by the West Virginia 
Public Health Association in coopera- 
tion with the West Virginia State De- 
partment of Health, was held in Charles- 
ton September 7-9. The first day was 
given over to a preconference health 
education workshop emphasizing cur- 
rent developments in health education 
in West Virginia with particular refer- 
ence to voluntary agencies. 

The program for the second two days 
featured state and national speakers on 
the subject of public health in West 
Virginia, with emphasis on local re- 
sponsibility for providing local health 
services. A panel on the latter subject 
was moderated by F. J. Holter, Ph.D., 
from the School of Education in the 
University of West Virginia. Partici- 
pants included health and education 
workers and public officials of various 
municipalities in the state. Among the 
speakers from outside the state were 
Eugene A. Gillis, M.D., regional medi- 
cal director, Public Health Service; 
Ruth G. Taylor, R.N., chief, Nursing 
Section, Children’s Bureau; and Samuel 
M. Wishik, M.D., professor of maternal 
and child health, University of Pitts- 
burgh Graduate School of Public Health. 

The following officers were elected: 
President—Eugene M. Ashworth, chief of re- 


habilitation services, State Division of Vo- 
cational Rehabilitation 


Vice-presidents—Oliver Matthews, sanitarian, 
Preston County Health Department; Madge 
L. Duncan, R.N., supervising nurse, Har- 
rison County Board of Education 

Treasurer—Katherine L. Brown, chief clerk, 
State Bureau of Tuberculosis Control 

Representative to APHA—Guy R. Post, M.D., 
health officer, Wood-Parkersburg Health 
Department 


Bryant Memorial Award 


The Texas Public Health Association 
has announced an award in memory of 
Dr. and Mrs. William Bryant. Dr. 
Bryant served as health officer of Smith 
County, Tex., for more than 20 years. 
The person to receive the award will be 
selected at the end of each calendar year 
by a committee appointed by the execu- 
tive board of the association. Names 
of candidates may be submitted to the 
committee by health agencies, official or 
nonofficial, or by individuals. The 
chairman of the committee is Dr. Aus- 
tin E. Hill, director of health, Houston 
Public Schools. 

The award will be an all-paid trip to 
the joint annual meetings of the Ameri- 
can Public Health Association and the 
American School Health Association 
and the recipient will be presented with 
a scroll describing his achievements. 


Pennsylvania Looks to the Future 


At its annual meeting in Augusi the 
Pennsylvania Public Health Association 
named a Steering Committee to carry 
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out, with subcommittees, a four-fold 
program for the coming year. There 
are subcommittees for summarizing the 
public health gains that have been made 
in the state since the survey of 1948, for 
studying where the state is going in 
public health, and for carrying out an 
extensive membership campaign. A 
fourth committee deals with the prob- 
lems of recruitment and inservice train- 
ing. 
R. Winfield Smith, executive director, 
Pennsylvania Tuberculosis and Health 
Society, is chairman of the Steering 
Committee, which includes also Mary 
E. Bean, R.N., president, Pennsylvania 
Nurses’ Association, Bernard M. Blum, 
M.D., director, Fife-Hamill Memorial 
Center, Philadelphia, and Norman R. 
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Ingraham, Jr., M.D., deputy director, 
Philadelphia Health Department. 

At this meeting also county health 
departments were strongly endorsed and 
Bucks and Butler Counties were com- 
mended “for being the first to accept 
the principle of county health depart- 
ments.” 


Correction to Standard Methods 
The October issue of the Journal car- 


ried a notice of errors occurriag in the 
10th Edition of “Standard Methods for 
the Examination of Water, Sewage, and 
Industrial Wastes.” The last item re- 
ferred to an error reported as appearing 
on page 399, This page reference should 
have read 339. 


APHA membership application blank on page XXVII 
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4 Employment Service. 


The fotiowing pages present information for those seeking public health personnel and for 
those seeking positions in public health. Other information concerning vacancies and personnel 
available is on file in the Association Office. Anyone wishing to have the benefit of this additional 
information can obtain it by writing to the Vocational Counseling and Placement Service of the 


Association. 


Advertising space in these pages is available at special rates for the use cf employers or 
individuals. The charges are $5 for the first 50 words or fraction thereof and $1 for each 
additional 10 words or fraction thereof. There is no charge to members or Fellows of the 
Association who desire to utilize the Positions Wanted portion of these pages. 


POSITIONS AVAILABLE 


Physicians Wanted—Openings for public 
health physicians in Kentucky. Salaries up to 
$11,000 per annum. Contact Bruce Under- 
wood, M.D., State Health Commissioner, 620 
South Third Street, Louisville 2, Ky. 


M.D. for Assistant Health Director and 
Administrator of Clinics—Pima County 
Health Department, Tucson, Ariz. General 
Public Health Program with emphasis on 
Well Baby, Sick Baby, and Prenatal Clinics. 
Man preferred. Salary begins $7,800. Ap- 
plicant send picture, age, references, and rea- 
sons for changing position. Esther M. Closson, 
M.D., Director. 


Wanted—Director of Public Health— 
Full-time, $11,000-$12,500 in five automatic 
annual increments. Life-time tenure by city 
charter. M.D., M.P.H., and Connecticut li- 
cense required. Apply Dr. Albert E. Herr- 
mann, President of City Board of Health, 
Waterbury, Conn. 


Medical Director—to plan and carry out 
a state-wide program of services for crippled 
children. Qualifications: M.D. with special 
training in pediatrics or orthopedics plus ex- 
perience in public health or the private prac- 
tice of medicine. Must be eligible for Ken- 
tucky licensure. Salary $12,000. Write Merit 
System Supervisor, Kentucky Dept. of Health, 
620 South Third, Louisville, Ky. 


Public Health Physician—to be appointed 
Assistant Director of Health and be in charge 
of Division of Preventable Disease Control for 
the Tacoma-Pierce County Health Depart- 
ment. Population, 300,000. Salary range 
$795-$915. Experience and training in pub- 
lic health desired. Write to: C. R. Fargher, 
M.D., Director of Health, 2324 Pacific Avenue, 
Tacoma, Wash. 


Health Educator—for long established 
well organized health department. Master’s 
degree from approved school of public health, 
with specialization in health education re- 
quired. Salary . Good person- 
nel policies. Agency car provided. Cattarau- 
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gus County Dept. of Health, P. O. Box 573, 
Olean, N. Y. 


Public Health Ednucator—fo general 
public health education program. Master's 
degree required. Civil Service appointment. 
Salary range $4,584-$5,227. E. R. Krumbiegel, 
M.D., Milwaukee Health Dept., City Hall, 
Milwaukee, Wis. 


_ Health Education Consultant—to assist 
in planning and carrying out the educational 
program for the Pennsylvania Tuberculosis 
and Health Society. Prefer an M.P.H. degree 
or advanced degree from a recognized college 
or university with experience in a state or 
local tuberculosis association or similar satis- 
factory experience. Minimum salary $4,800 
based on qualifications and experience. An- 
nual increment to $5,700. National Tuabercu- 
losis Association Retirement Plan and Social 
Security. Eight cents per mile car allow- 
ance. Write Otto Kuscher, Director, Health 
Education, Pennsylvania Tuberculosis and 
Health Society, 311 South juniper Street, 
Philadelphia 7, Pa. 


Sanitarian for Peoria City Health De- 
partment—Assistant to the Director of Divi- 
sion of Sanitation. Should have M.P.H. degree 
and experience. $4,800 plus good retirement 
benefits starting salary. Dr. Fred Long, City 
Hall, Peoria, Ill. 


Sanitary © work in California 
state public health program of water supply, 
waste disposal and vector control. Opportu- 
nity for advancement. Two years’ experience, 
including at least one in sanitary or public 
health engineering, and college degree will 
qualify. Civil or chemical engineering experi- 
ence or training applicable. Salary starts 
$436. Periodic raises to $530. Write Re- 
cruitment Section, State Personnel Board, 801 
Capitol Ave., Sacramento 14, Calif. 


Sanitarian-Trainee Peosition—T welve 
months supervised field training available in 
rural health district. Generalized program. 
University of Michigan and Michigan Depart- 
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ment of Health approved training center. $300 
r month stipend. Car furnished (can also 
used for private use). Now open to gradu- 
ate or undergraduate. Donald M. Harris, 
M.D., Director, Branch-Hillsdale District 
Health Department, Main Office, Coldwater, 


Mich. 


Sanitary Engineers and Sanitary Chem- 
ist—to work on state public health program. 
Previous Ohio residence not required. Sani- 
tary Engineer IlI—primarily for public 
water supply development and water treat- 
ment. Supervision of design and operation. 
Graduation from accredited engineering col- 
lege, five years’ experience, professional en- 
gineer registration from Ohio or reciprocal 
state required. Salary range $500—$600. 
Sanitary Engineer Il—primarily for river 
basin water pollution studies involving collec- 
tion, interpretation and assembly of report 
data. May lead to additional phases of pub- 
lic health engineering. Graduation from ac- 
credited engineering college, four years’ ex- 
— ability to quality for registration. 

lary range $440-$525. Engineer-In- 
Training—to assist in river basin water pol- 
lution studies. Graduation from accredited 
engineering college, including having certifi- 
cate of professional engineer-in-training. Sal- 
ary range $360-$440, $400-$480, $440-$525 
based on experience. Sanitary Chemist— 
responsible for analytical work of mobile lab- 
oratory assigned to river basin water pollu- 
tion studies. Graduate in chemistry. One 
year’s experience in sanitary chemistry. Sal- 
ary range $360-$440. Write to: Personnel 
og ag Department of Health, Columbus 

Ohio. 


Public Health Bacterioclogist—Immedi- 
ate opening. Salary range, $337-$417. Pub- 
lic Health Bacteriologist and Milk Bacte- 
riologist Certificates issued by the State of 
California required. Selection will be made 
on the basis of personal interview or investi- 
gation. Apply Orange County Personnel De- 
partment, 644 No. Broadway, Santa Ana, Calif. 


Sanitarian—Immediate opening. Salary 
range $337-$417. Registration or eligibility 
for registration by the State of California as 
a sanitarian required. Selection will be made 
on the basis of personal interview or investi- 
gation. Apply Orange County Personnel 
Dept., 644 North Broadway, Santa Ana, Calif. 


Bacteriologist—New York State County 
Laboratory, modern, well equipped and staffed 
laboratory. Master’s degree or bachelor’s de- 
gree with equivalent experience. Civil service 
but temporary appointment can be arranged. 
Salary $4,200 going to $4,700 by five annual 
$100 increments. Joseph Lebowich, M_D., 
Saratoga County Laboratory, 215 Church 
Street, Saratoga Springs, N. Y. 
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Associatc Industrial Hygienist—for City 
of Detroit. Salary $7,506-$8,349. Supervis- 
ing industrial hygiene field and laboratory 
work. Requires reasonable postgraduate study 
in industrial hygiene or related fields and ex- 
perience in supervision of industrial hygiene 
work. For detailed information write: De- 
troit Civil Service Commission, City-County 
Building, Detroit 26, Mich. 


Public Health Physician—desiring to 
retire from strenuous activities, to operate 
active office doing nutrition exclusively. 
Limited hours. Salary and other emoluments. 
M. D. Ailes, M.D., 208 First Federal Bldg., 
326 S. Main St., Akron, Ohio. 


Health Director’s Assistant—Salary 
range $5,616-$6,656 per year. Open to male 
and female resident citizens of the United 
States who possess the minimum qualifica- 
tions. Complete details may be secured by 
writing to Personnel Director, Municipal 
Building, Hartford, Conn. 


Executive Director Position—Midwest 
Visiting Nurse Association. Large Industrial 
city. November 1. Good personnel policies. 
Salary range $6,000-$7,500. Write Box 
C—28, Employment Service, APHA. 


Public Health Staff Nurse—Generalized 
program, including school nursing; 22 staff 
nurses; supervision, continuous staff education, 
opportunity for student adviser experience; 
must be eligible for P.H.N. and R.N. Cer- 
tification in California. Salary range: $341- 
$426 a month; 11 paid holidays; 10 working 
days vacation; sick leave; pension; car fur- 
nished. San Jose City Health Dept., San 
Jose, Calif. 


Public Health Nursing Positions— 
Available in health department with the City 
of Flint a rapidly growing city of 180,000 
population. Beginning, intermediate, and ad- 
ministrative positions are available. Five-day, 
40-hour week with liberal retirement, vacation 
and sick leave policies. Beginning salary 
rates, depending on experience and qualifica- 
tions, $3,498, $3,783. $4,147 with automatic 
increases. Apply Flint Civil Service Com- 
mission, City Hall, Flint, Mich. 


Washington State—Attractive positions 
are available for Public Health Nurses in 
well established full-time local health depart- 
ments in Washington State. Salary range: 
$301, $314, $328, $343, and $358 per month. 
Appointments may be made above the begin- 
ning rate for experienced nurses. Five-day 
week, plus vacation, sick leave, and mileage 
allowance. Persons interested should write 
at their earliest convenience to: Robert G. 
Beaumier, State Dept. of Health, 1412 Smith 
Tower, Seattle, Wash. 
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Public Health Nurses—for San Bernardino 
Valley area and Barstow. Eligibility for state 
public health nurse certifcate, citizenship, 
and car required. Starting salary, $327 for 
valley area, for Barstow, $360; step increases 
to $397. Write San Bernardino County Civil 
Service, 236 Third St., San Bernardino, Calif. 


Public Health Nurses—for generalized 
service having at least one year in approved 
public health nursing course, or graduation 
from approved school of nursing, preparing 
students for beginning PHN positions. Ex- 
cellent opportunities for nurses wishing to 
work in the West. Positions available in all 
parts of the state. Salary adjustable to edu- 
cation and experience. Generous personnel 
policies. Apply: Director of Nursing, State 
Board of Health, Division of Public Health, 
Box 640, Boise, Idaho. 


Qualified Public Health Nurse—Two- 
nurse voluntary agency, generalized program. 
Salary $3,500, four week vacation, sick leave, 
social security, 39-hour week. Car provided. 
Apply to Mrs. John Kolb, Chestnut St., Sey- 


mour, Conn. 


Public Health Nurse—New position avail- 
able. Generalized public health program, 
Napa County, 50 miles from San Francisco. 
Salary range: $341-$415; liberal benefits; 
starting salary dependent on training and ex- 
perience. Automobile required; car allow- 
ance supplied. For job description and ap- 
plication, write Edward R. Pinckney, M.D., 
Box 749, Napa, Calif. 


Career Positions in Public Health Nurs- 
ing—Nation-wide open competitive examina- 
tions for wide variety merit system nursing 
positions. Pennsylvania Department of Health: 
Assistant Director, Bureau of Public Health 
Nursing, $6,294—$6,990; Public Health Nurs- 
ing Consultants in Maternal and Chilc Health, 
Cancer, Orthopedic, Communicable Disease, 
Industrial, Tuberculosis, Mental Health, and 
Venereal Disease, $5,058-$5,652; Regional 
P.H. Nurse $5,058-$5,652; District P.H. Nurse, 
$4,260-$5,058; Public Health Nurse, $3,882- 
$4,260; Public Health Nurse Trainee, $3,666- 
$3,882. For information and applications, 
write State Civil Service Commission, Box 
569, Harrisburg, Pa., before final filing date 
of November 18. 


Public Health Nurse—for generalized 
nursing program in city of 300,000 popula- 
tion, not including school health services; 
salary range $361-$439 monthly; car fur- 
nished; 40-hour, five-day week, annual 
and sick leave, retirement benefits; California 
PHN certificate required. Write I. D. Lit- 
wack, M.D., Health Officer, Dept. of Public 
— 2655 Pine Avenue, Long Beach 6, 

if. 


Chief of Public Health Nursing— 
Female, under 50. Graduate of a nursing 
school with one year of additional public 
health study. Six years of public health ex- 
verience, four of which shall have been in a 
supervisory capacity. Driver's license. Salary 
range $4,784-$5,720 annually. G. P. Leveque, 
Personnel Administrator, Dept. of Personnel, 
Richmond, Va. 


Public Health Nurse—Salary range 
$3,536-$3,952 per year. Open to female resi- 
dent citizens of the United States who 
possess the minimum qualifications. 

Medical Social Work Adviser—Salary 
range $3,796-$4,420 per year. Open to female 
resident citizens of the United States who 

sess the minimum qualifications. 

Medical Technologist I—Salary range 
$3,224-$3,692 per year. Open to resident 
citizens of the United States who possess the 
minimum qualifications. 

Medical Social Worker—Salary range 
$3,588-$4,212 per year. Open to female 
resident citizens of the United States who 
possess the minimum qualifications. Com- 
plete details may be secured by writing to 
Personnel Director, Municipal Building, 


Hartford, Conn. 


International Vacancies 
Health Officers—Several _posi- 


tions for public health administrators and 
malariologists are to be filled immediately for 
posts in Latin America. Candidates for pub- 
lic health officer posts must have graduate 
public health training and extensive experi- 
ence in the field. The malariologists should 
have considerable experience in malaria pro- 
grams, including the use of newer residual 
insecticides. A working knowledge of Span- 
ish is essential. Salary: $7,300 per annum, 
plus tax reimbursement; travel installation 
and subsistence allowances, field equipment, 
education, and dependent grants. 

Public Health Engineers for Latin 
America—Several itions are open in 
Brazil, Colombia, Mexico, Nicaragua, Peru, 
Venezuela, and the Caribbean area. Essen- 
tial qualifications include graduate training 
and experience in public health and a work- 
ing knowledge of Spanish (Portuguese for 
Brazil). Salary: $7,300 per annum, plus tax 
reimbursement; travel installation and sub- 
sistence allowances, field equipment, educa- 
tion, and dependent grants. 

Public Health Nurses and Nurse Edu- 
cators—Qualified public health nurses and 
nurse educators are needed immediately for 
assignment in field programs in Latin Amer- 
ica. Candidates must have advanced educa- 
tion in public health nursing or nursing 
education and extensive experience, including 
supervision, administration, or teaching. Al- 
though knowledge of Spanish is desirable, it 
is not required for all positions. Salary 
range: $4,800-$6,000 per cnnum, plus tax 
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reimbursement; travel installation and sub- 
sistence allowances, field equipment, educa- 
tion, and dependent grants. Personnel Officer, 
World Health Organization, 1501 New 
Hampshire Ave., N.W., Washington 6, D.C. 


Executive Director, Mental Health As- 
sociation—for a county of over one million 
population adjacent to New York City. Estab- 
lished citizens’ organization with diversified 


POSITIONS 


A Health Educator—British subject, hold- 
ing M.Sc., M.P.H., and Ph.D. degrees - in 
health education and with several years’ ex- 
perience in teaching health educaticn in 
medical college, teacher's training college, 
and elsewhere and organizing country-wide 
health education programs in a _ British 
coleny, seeks position as a health education 
consultant or as health education professor 
with any international agency or foreign 
governments. Write Box H.E.-70, Employ- 
ment Service, APHA. 


Health Educator—M.S.P.H.Fd. Columbia 
University School of Public Hea!th in 1952, 
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program activities including independent fund 
drive, affiliated with State Society and Na- 
tional Association for Mental Health. Gradu- 
ation required from a university plus suitable 
experience in social agency work emphasizing 
community organization and administration. 
Salary attractive, retirement plan, travel al- 
lowance. Apply: Louis Winer, President, 
Mental Health Association of Nassau County, 
Inc., 137 Willis Avenue, Mineola, N. Y 


WANTED 


army veteran. Desires position in field of 
public health education or administration. 
Write Box H.E.-71, Employment Service, 
APHA. 


Public Health Physician—M.P.H. and 
Diplomate with eight years’ generalized expe- 
rience in district serving both urban and rural 
areas desires to relocate in north central 
metropolitan area where college or university 
is available. Would consider public or pri- 
vate agency where education and experience 
could be utilized. Write Box P.H.-55, Em- 
ployment Service, APHA. 


Commercial Advertisements 


All ications on the following commercial advertisements should be sent to 
Burneice Larson, Medical Bureau, Palmolive Building, Chicago 11, Ill. 


OPPORTUNITIES AVAILABLE 


(a) Commissioner of health; staff of 20; 
town, 90,000, short distance from lerge city, 
medical center; $12,000. (b) School physi- 
cian; school population 21,000; 12 nurses; 
East. (c) Public health physician to serve as 
assistant director, one of leading insurance 
companies. (d) Health educators; outside 
continental United States. (e) Sanitarian; 
large industrial company; Pacific Northwest. 
(f) Health inspector; knowledge of meat and 
dairy product inspection required; foreign as- 
signment; two-year contract; renewable; 


$8,400. (g) Executive director; well estab- 
lished public health nursing association; staff 
of 40; active educational program; large city, 
medical center, Midwest; $6,000-$7,500. (h) 
Public health nursing consultants and educa- 
tors; South America. (i) Public health nurse 
to serve as outpatient and emergency super- 
visor; 700-bed medical center increasing to 
1,400; university city, South. (j) Public 
hea‘th nursing instructor; liberal arts college; 


East. 


OPPORTUNITIES WANTED 


(a) Health educator; M.P.H., Harvard, three 
years, assistant director and six years, direc- 
tor, state health department. (b) Public health 
bacteriologist; M.S. (bacteriology); seven 
years, bacteriologist, metropolitan health de- 
partment. (c) Public health nurse; M.P.H., 
Yale; seven years’ interesting experience in 


public health nursing administration. (d) 
Public health physician; M.P.H., Hopkins; 
Diplomate; eleven years, director, metropoli- 
tan health department. (e) Sanitary chemist 
and bacteriologist; B.S., chemistry; M.S. 
bacteriology; six years, chemist and bacteri- 
ologist, state health department. 
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News from the Field 


WHO News 


Half of UNICEF's Funds to Malaria 

The executive board of UNICEF, 
meeting in September, allocated $2,- 
400,000 to assist in the first 18 months 
of a five-year spraying campaign to 
eradicate malaria in Mexico. This sum, 
representing about one-third of the 
total allocations made, will provide 
transport, DDT, dieldrin, sprayers, and 
microscopes for the Mexican govern- 
ment’s campaign. 

With nearly a million dollars allo- 
cated for malaria eradication programs 
in six other areas of the world, nearly 
half of program expenditures are desig- 
nated for malaria control. This follows 
a March meeting of the executive board 
at which malariologists urged speed 
because of the time limit governing the 
effectiveness of known insecticides to 
kill malaria-carrying mosquitoes. About 
one-fourth of program expenditures, 
$2,100,000, are allocated for maternal 
and child health projects; nutrition 
projects will receive nearly $600,000. 


PASB Directing Council Meets 

The Directing Council of the Pan 
American Sanitary Organization met in 
Washington, September 9-19, to review 
the work of its executive body, The Pan 
American Sanitary Bureau, WHO Re- 
gional Office for the Americas, and to 
act on its proposed budget and program 
for the coming year. The council is 
composed of delegates from the 21 
American republics and representatives 
of France, the Netherlands, and the 
United Kingdom. 

A budget of $2,200,000 for 1956 
was voted for the health programs of 
the bureau. An additional more than 
a million has been allocated to the re- 
gion by WHO; UNICEF and Technical 


Assistance funds will also be available. 


The 130 projects to be carried on by 
the bureau in 1956 cover practically all 
phases of public health. High on the 
list is the eradication of communicable 
diseases, malaria most notably. A Co- 
ordinating Office for the Malaria Eradi- 
cation Program has been set up in 
Mexico City to coordinate a continent- 
wide program. The practical eradica- 
tion of yaws in Haiti is stimulating 
similar programs by other governments 
to which the bureau will give assistance. 

Second in importance to eradication 
in the bureau’s work, as reported by 
the director, Fred L. Soper, M.D., is 
integration, which he defined as the 
strengthening of national public health 
administrations and the coordination of 
all services contributing to the health of 
a population. Education, or the train- 
ing of personnel, is the third of the three 
categories into which he divided the 
work of the bureau. 

Leonard A. Scheele, M.D., Surgeon 
General of the Public Health Service, 
was the United States representative at 
the meeting of the council. The ninth 
meeting of the council will be held in 
Guatemala City in the fall of 1956. 


Do People Shun Chest X-Rays? Why? 


The combined technics of the sociolo- 
gist, psychologist, economist, and pub- 
lic health physician are being applied 
to determine the factors involved in 
motivating persons to take or avoid 
taking chest x-rays in New York City. 
The Health Department is undertaking 
a high-concentration mass x-ray survey 
in a pilot area as a forerunner to a pos- 
sible similar approach to the tubercu- 
losis control program in other areas. 
In cooperation with the Bureau of 
Public Health Economics of the Uni- 
versity of Michigan School of Public 
Health, an evaluation study of the fac- 
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tors involved in the success and failure 
resulting from this effort is being made. 

The Michigan group includes Nathan 
Sinai, Dr.P.H., director; S. J. Axelrod, 
M.D., associate director; Charles A. 
Metzner, Ph.D.; and Gerald Gurin. The 
social science disciplines have been 
brought into this study because of the 
personal and group decisions and be- 
havior involved in getting a complete 
response. 

Questions to which the research study 
is directed include: What personal be- 
liefs are involved in having an x-ray 
taken? What fears, information, and 
other attitude factors are important? 
How effective are various appeals, and 
why? What differences are found 
among different social and economic 
groups? How important is it that the 
person belong to a group actively ir- 
volved in the project? How essential 
is personal contact in getting people 
to unite? Is it better that this contact 
be by someone previously known to the 
individual? What is the influence of 
weather ard the location of x-ray 
units? 

The tuberculosis project was planned 
in the hope that with the new antituber- 
culosis drugs a more intensive effort 
at present would give much greater 
than the previous dividends in results. 
In addition it was felt that a careful 
evaluation and appraisal of this type of 
community project coulc. apply to other 
public health programs involving active 
participation of entire population groups 
in selected communities. 


Harvard Latin American Scholarships 


Under a scholarship program spon- 
sored by the United Fruit Company at 
the Harvard School of Public Health, 
graduate training in preventive medi- 
cine and public health is offered physi- 
cians from Costa Rica, Guatemala, 
Honduras, and Panama. The scholar- 
ships include tuition and also mainte- 
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nance and travel expenses, depending 
on individual needs. The sponsor en- 
visaged the purpose of the program to 
“assist in the improvement of health 
conditions in the Middle Americas by 
providing for the training of profes- 
sional persons in the sciences of pre- 
ventive medicine and public health.” 

Two scholarships are being offered 
for 1956, the first year of the program. 
Selection of candidates, made solely by 
the School of Public Health, will be 
based on prior academic records, expe- 
rience, and demonstrated interest, plus 
the promise of future contributions in 
the field of public health of particular 
benefit to Central America. The final 
date for receiving completed admission 
and scholarship applications is January 
1, 1956. Awards will be announced in 
March, 1956. Further information from 
the Secretary, Harvard School of Public 
Health, 55 Shattuck St. Boston 15, 
Mass. 


Dual Inspection Held Unnecessary 


The Court of Civil Appeals of Texas 
recently held unconstitutional the por- 
tion of a municipal milk ordinance re- 
quiring the city health officer of Laredo 
not to accept inspections, examinations, 
or certification by the health officer of 
another city in issuing permits to sell 
milk. Although the Texas legislature 
has adopted as a state-wide statute the 
Milk Ordinance and Code—1953 Recom- 
mendations of the Public Health 
Service, the city of Laredo contended 
that under its local ordinance it had the 
right and duty to inspect dairies at 
Falfurrias, 90 miles away, before issu- 
ing a permit. In Falfurrias Creamery 
Company vs. City of Laredo, (276 SW 
2d 351 Tex. 1955) the court found that 
Folfurrias maintains a milk inspection 
sevice approved and accredited by the 
stite authorities and that the Falfurrias 
Dairy kad been duly inspected and 
passed. In recording its decision the 
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court observed that the intent of the 
legislature in enacting the state standard 
milk ordinance was to insure purity of 
milk sold in the state, provide for the 
free flow of wholesome milk from one 
city to another, and restrict erection of 
trade barriers that would result from 
pyramiding of inspection fees and 
services. 


A New District in Pennsylvania 


The Pennsylvania State Health De- 
partment has organized Northumber- 
land, Snyder, and Union Counties into 
a health district staffed by a full-time 
medical director. The three counties, 
with a total population of about 170,000 
had previously each been served by a 
part-time health officer. It is the hope 
of the department that the district may 
become a locally autonomous tri-county 
health department. 

The director of the new district is 
L. D. Williams, M.D., M.P.H., with 
10 years each in private practice and 
service in the U. S. Navy. He accepted 
this new assignment after completing 
work for the M.P.H. degree at the 
Pittsburgh Graduate School of Public 
Health. 


Training Blue Cross Executives 


The fourth annual Blue Cross-Blue 
Shield National Executive Training 
Program was held at the University of 
Michigan School of Business Adminis- 
tration during July and August. Among 
the faculty were S. J. Axelrod, M.D., 
professor of public health, School of 
Public Health, University of Michigan; 
James Hamilton, director of the program 
in hospital administration, University of 
Minnesota; C. Rufus Rorem, Ph.D., ex- 
ecutive director, Hospital Council of 
Philadelphia; and Milton Terris, M.D., 
assistant dean for postgraduate educa- 
tion, School of Medicine, University of 
Buffalo. 


Medical Research Accomplishments 


What was accomplished in 1954 
through the approximately $5C,000,000 
appropriated annually to the National 
Institutes of Health for research and 
training has recently been summarized 
in a special 50-page bulletin of the So- 
cial Legislation Information Bulletin. 
Titled, “Medical Research Accomplish- 
ments,” this bulletin outlines the variety 
of research carried out in the fields rep- 
resented by the seven specialized insti- 
tutes that make up the National Insti- 
tutes. It points out that two-thirds of 
the funds were used in the form of 
grants-in-aid to nonfederal research 
institutions. 

Social Legislation Information Serv- 
ice, 1346 Connecticut Ave., Washington 
6, D. C. $1. Reduction on quantity 
orders. 


PERSONALS 


C. M.D., is the new direc- 
tor, Pinellas County Health Department, 
St. Petersburg, Fla. 

Hersert B. Barxen, M.D., formerly assigned 
to the St. Louis Venereal Disease Clinic, 
has recently been assigned by the Public 
Health Service to the West Virginia State 
Department of Health, Charleston, as medi- 
cal consultant in venereal disease control. 

Rosert H. Bisnop, Jr., M.D.,¢ director, the 
Joint Committee for the Advancement of 
Medical Education and Research, Western 
Reserve University School of Medicine and 
Affiliated Hospitals, Cleveland, Ohio, was 
recently awarded the American Social 
Hygiene Association’s highest honor, the 
William Freeman Snow Medal for dis- 
tinguished service to humanity. 

Water M. Bowman, principal bacteriologist, 
West Virginia State Hygienic Laboratory, 
has resigned to accept a position with the 
Georgia State Department of Health, 
Atlanta. 

Scott W. Branpon, formerly with Metropoli- 
tan Engineers, Inc., Salt Lake City, and 
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now a commissioned reserve officer of the 
Public Health Service, is chief sanitary 
engineer, U. S. Operations to E! Salvador. 

Jerome K. Bsascu,t formerly with the Port- 
land Cement Association, has been ap- 
pointed research assistant, Institute of 
Industrial Health, and resident lecturer, 
School of Public Health, University of 
Michigan, Ann Arbor, upon completion of 
graduate work at Harvard University un- 
der a U. S. Atomic Energy Commission 
Fellowship in Industrial Hygiene. 

Rosert Brewer, district sanitary engineer, 
California State Health Department, San 
Bernardino, since 1950, and a member of 
the Commissioned Engineer Reserve, Public 
Health Service, is now principal sanitary 
engineering adviser to the director of health, 
as a member of the U. S. Operations Mis- 
sion to Surinam. 

Amy Cawzey, R.N.,7 former assistant super- 
visor, Outpatient Department, Kansas Medi- 
cal Center, and former industrial nurse, 
Transworld Airlines, Kansas City, has been 
appointed public health nurse for State 
Health District No. 5 of 16 counties, with 
headquarters in Salina, Kans. 

Merton N. Cuater has been appointed senior 
agency consultant, Hospital Section, New 
York City Community Mental Board. 

Epwarp M. Conart, M.D., M.P.H.,* associate 
professor of public health, Yale University 
Department of Public Health, has received 
a year’s leave of absence to accept appoint- 
ment as a deputy commissioner of health, 
New York City Department of Health. 

Mayor Gusert H. Jr.,* formerly 
chief, Occupational Health Branch, Ten- 
nessee Valley Authority, has been assigned 
as deputy chief of the Army Environmental 
Health Laboratory and chief of its Occupa- 
tional Health Division, Edgewood, Md. 

Bette M.P.H.,t former health edu- 
cator, San Antonio Health Department, is 
now health educator, Bexar County Tuber- 
culosis Association, San Antonio, Tex. 

Mary Denaro, M.P.H.7 health educator, 
Massachusetts Division, American Cancer 
Society, has been made a research associate, 
Harvard School of Public Health, to co- 
ordinaie a program of health education in 
industries in cooperation with the Cam- 
bridge Community Services. 

Norman DeNosaguo, M.D.,t former medical 
officer, U. S. Food and Drug Administration, 
has resigned to become secretary, Commit- 
tee on Research of the Council on Pharmacy 
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and Chemist:y, American Medical Associa- 
tion, Chicago, Ill. 

Harry K, Dutarp, M.D.,+ former regional 
medical director, Division of Local Health 
Services, Kentucky State Health Depart- 
ment, has resigned to become health offi- 
cer, of the Lexington-Fayette Health De- 
partment. He has been succeeded by 
Samuet S. SHouse, M.D.,+ former assistant 
director, of the Norfolk (Va.) Health 
Department. 

Marcaret Drennan,t former health educator, 
Cambridge Department of Public Health, 
has been appointed assistant director of 
health education, Massachusetts Tubercu- 
losis and Health League. 

Auten Dyer, M.D., former director, Pike 
County Health District, Waverly, Ohio, is 
now director, Monongalia County Health 
Department, Morgantown, W. Va. 

Marcaret M. Earty, formerly a psychiatric 
social work supervisor, Adult Guidance 
Clinic, Brooklyn Catholic Charities, has 
been appointed field consultant for out- 
patient services, New York City Community 
Mental Health Board. 

Peru Farver, a Choctaw Indian and veteran 
of 45 years’ se:vice with the Department of 
Interior’s Bceau of Indian Affairs, has 
been appointed to the staff of the newly 
organized Division of Indian Health, the 
Public Health Service, to serve as adviser 
to the Service on relations with the Indian 
and Alaskan native populations and their 
tribal councils. 

Evcene A. M.D.,* recently returned 
from a three-year detail with the Foreign 
Operations Ad-ninistration in Beirut, 
Lebanon, is now regional medical director, 
Region III, Public Health Service, Wash- 
ington, D. C., succeeding A. B. Price, M.D., 
who has been transferred to the Bureau of 
Old Age and Survivors’ Insurance. 

Benzamin C. Gauenserc, Ph.D. and 
GRvUENBERG recently received a 
joint Honorary Life Membership of the 
American Social Hygiene Association “in 
recognition of their great contributions to 
the cause of family life education in 
America.” 

Witton «. Hatverson, M.D., Dr.P.H.,* pro- 
fessor of public health, University of Caii- 
fornia at Los Angeles School of Public 
Health, has been appointed by President 
Eisenhower a member of the International 
Development Advisory Board for a two-year 
term to advise on the technical assistance 
program. 

Gaston Herp, former administrator, Hardin 
Memorial Hospital, is now consultant on 
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hospital management, Division of Hospital 
Services, Kentucky State Health Depart- 
ment, Louisville. 

Mitton Taytor former senior sanitary 
engineer, Middletown District Office, has 
been appointed assistant director, Office of 
Professional Training, New York State 
Health Department, Albany. 

N. Paut Hupson, M.D.,* dean, Graduate 
School, Ohio State University, Columbus, 
has resigned in order to return to the De- 
partment of Bacteriology where he holds 
the title of research professor. 

Joseru E. Jonnston has been appointed state 
sanitary engineer, Mississippi Health De- 
partment, succeeding the iate Herpert 
Kroeze.* 

G. R. Jones, M.D.,* former director, Division 
of Preventive Medicine, Kentucky State 
Health Department, returned from two 
years’ military duty, and is now in charge 
of the department's school health program. 

Bricapier GeneraL Wituiam J. Kennarp,7 
MC, USAF (Rtd.), has joined the Wash- 
ington office staff of the American Medical 
Association as an assistant director. 

Marion Kriesett, former director of case- 
work, Catholic Charities Guidance Institute, 
Archdiocese of New York, has been ap- 
pointed senior field consultant, New York 
City Community Mental Health Board. 

MaveELEINE Lay, formerly associate professor, 
Adelphi College School of Social Work, 
has been appointed chief senior field con- 
sultant, New York City Community Mental 
Health Board. 

Frances McFeety is the first professionally 
trained social worker in the Imperial 
County (Calif.) Health Department, a posi- 
tion made possible through a grant from 
the Rosenberg Foundation. 

Ruta M. Martin, R.N., recently returned 
from studying at the Institute of Education 
and School of Hygiene and Tropical Mezi- 
cine, University of London, has been ap- 
poirted assistant executive secretary for the 
International Unit, American Nurses’ As- 
sociation, New York City, succeeding 
Jeanne LaMorrte, R.N., resigned to become 
nurse officer, Fellowships Branch, Pan 
American Sanitary Bureau. 

Harry S. Mustarp, M.D.,* executive directc:, 
New York State Charities Aid Association, 
New York City, has retired and his future 
address is Boykin, S. C. 

Cuartes D, Newron and Wenpett 
sanitary engineers, have joined the staff of 


* Fellow. 
+ Member. 


the Oklahoma State Department of Health, 
Oklahoma City. 

BenyamMin Pasamanick, M.D.,} formerly asso- 
ciate professor, Division of Mental]. Hygiene, 
Johns Hopkins School of Hygiene, has been 
appointed professor of psychiatry, Ohio 
State University College of Medicine, Co- 
lumbus, and director of research, Columbus 
State Psychiatric Institute. 

Freverick S. Puiips, Ph.D., former head of 
the Department of Pharmacology, Division 
of Experimental Chemotherapy, Sloan- 
Kettering Institute for Cancer Research, is 
now researcn consultant, American Cancer 
Society, New York City. 

Rosert E. PLunxert, M.D.,+ has received the 
Charles Evans Hughes Award from the 
Capital District (Albany) Chapter, Ameri- 
can Society for Public Administration, for 
his work in the control and eradication of 
TB during the 30 years he has served in 
the State Health Department’s TB Control 
Division, currently as chief officer. 

Perry Prater, M.D.,* now deputy direc- 
tor of health, has been appointed by the 
Maryland State Board of Health, Baltimore, 
and by the governor as director of health 
for Maryland, to succeed Rosert H. Rixey, 
M.D., Dr.P.H.,* who will retire December 
31, 1955. 

Howarp R. Pyiz, sanitarian, Cabell-Hunting- 
ton (W.Va.) Health Department, is at Uni- 
versity of North Carolina School of Public 
Heal’, Chapel Hill, studying for a master’s 
degree in public health. 

Linvi. G. Ricw, Ph.D., a member of the 
Commissioned Reserve, Public Health 
Service, and faculty member, Virginia Poly- 
technic Institute, has been called to active 
duty and assigned to the U. S. Operations 
Mission to La Pas, Bolivia. 

Mary Romer, R.N., M.P.H.,+ is nursing con- 
sultant in epidemiology to the Division of 
Public Health Nursing, Kentucky State 
Health Department, Louisville, on special 
assignment from the Public Health Service 
Communicable Disease Center. 

Bernarp Rosensitum, M.D.,+ Public Health 
Service officer, formerly assigned to the 
VD Program, Leon County (Fla.) Health 
Unit, is now director, Division of Com- 
municable Disease Control, New Mexico 
Department of Public Health, Santa Fe. 

Hitpecarp Rotumunp, M.D., Dr.P.H.,+ who 
received a doctorate in public health at the 
Johns Hopkins University School of Hygiene 
and Public Health, in June, is now associate 
in preventive medicine, Woman’s Medical 
College of Pennsylvania, Philadelphia. 

Joun A. Rupp,} who has completed a demon- 
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stration as regional director, Texas Heart 
Association, is now director of public rela- 
tions, Hospital Authority of the City of 
Lynchburg, Va. 

Cuartes W. M.D., former head, 
Department of Hygiene, U. S. Naval 
Academy, lias been appointed special as- 
sistant to director of the Atomic Energy 
Commission’s Division of Biology and 
Medicine, Washington, D. C. 

Heten Speyer, former director of interna- 
tional service, National Association for 
Mental Health, has been appointed senior 
agency consultant, Division of Research 
and Planning, New York City Community 
Mental Health Board. 

Leon Srernrecp, M.D.,+ former chief of pre- 
ventive medicine, Fort Devens, with the 
rank of major in the Medical Corps, is now 
health commissioner of Cambridge, Mass. 

Freperick L. Stone, Ph.D., assistant for pro- 
fessional services to the vice-chancellor, 
School of the Health Professions, University 
of Pittsburgh, has been appointed director 
of the Medical and Scientific Department, 
National Multiple Sclerosis Society, New 
York City. 

Jane B. Taytor, R.N., M.P.H.,+ former direc- 
tor of wurses, Topeka-Shawnee County 
(Kans.) Health Department, is now direc- 
tor, Combined Nursing Service, Minneapolis 
(Minn.) Health Department and Visiting 
Nurse Service. 

Joun E. Tryec, M.P.H.7 of the Louisiana 
State Department of Health, has been ap- 
pointed state sanitary engineer, succeeding 
Joun O'NEILL, retired. 

Greorce Witson, associate director, Bureau 
of Industrial Hygiene, West Virginia State 
Health Department, Charleston, has _re- 
signed to enter private industry. 

Netra W. Witson,* former health education 
consultant and editor of “Minnesota's 
Health,” is now health education consultant, 
Portland (Ore.) Area Office of the U. S. 
Bureau of Indian Affairs. 


DEATHS 


Cuartes Porter Botsrorp, M.D.,* superin- 
tendent of health of the City of Hartford, 
Conn., from 1899 to 1935, on September 6 
at the age of 84 (Health Officers Section). 

Joun Mitton Cook, Sr.,¥ chief sanitarian, 
Little Rock, Ark., on April 12 (Engineering 
Section). 


* Fellow. 
+ Member. 
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Cuartes A. Emerson,* consulting engineer, 
Havens and Emerson, New York, N. Y., on 
August 24 (Engineering Section). 

H. A. Kroeze, C.E.,* director, Division of 
Sanitary Engineering, Mississippi State 
Board of Health, Jackson (Engineering 
Section) . 

Suerman D. Meecu,* managing director, 
Rochester Hospital Service Corp., Roches- 
ter, N. Y. (Public Health Education 
Section) . 

Francis J. Setre,* formerly special assistant 
to director, Bureau of Reconversion Priori- 
ties, Civilian Production Administration, 
Washington, D. C., on July 20 (Engineering 
Section). 

Morris S. Srecer, LL.B., J.D.,* executive as- 
sistant to health officer, City Health De- 
partment, Los Angeles, Calif. (Engineering 
Section). 

Rospert A. Stronc, M.D.,f of W. F. Prior 
Company, Inc., Hagerstown, Md. (Maternal 
and Child Health Section). 

James A. Summens, M.D.,+ county health offi- 
cer, Pulaski County, Little Rock, Ark., on 
July 7 (Health Officers Section). 

Dr. AnprEw Torpinc,* School of Hygiene, 
London, England. Dr. Topping was an 
Honorary Fellow of the Association. 

Harry Weiss, M.D.t of New York, N. Y. 
(Epidemiology Section). 


CONFERENCES AND DATES 


American Public Health Association, 83rd 
Annual Meeting, Kansas City, Mo., 
November 14—18. 


State and Regional Public Health Meet- 
ings: 
Oklahoma Public Health Association. Stu- 


dent Union—A & M College. Stillwater, 
Okla. November 7-9. 

Tennessee Public Health Association. 
well House Hotel, Nashville, Tenn. 


vember 30—December 2. 


Max- 
No- 


Meetings of Other Organizations Coming 
in November, December, 1955, and 
January, 1956: 
American Medical 
Meeting. Boston, Mass. 
December 2. 

American Public W 
Hotel Statler, Washington, D. C. 
vember 30—December 3. 


Association. Clinical 
November 19- 


Association. 


No- 


A 
q 
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American Society of Tropical Medicine and 
Hygiene. Somerset Hotel, Boston, Mass. 
November 2-5. 

Association of State and Territorial Health 
Officers. Washington, D. C. November 
6-12. 

Conference on Rheumatic Fever and Rheu- 
matic Heart Disease. Hetei Biltmore, 
New York, N. Y. November 29. 

Council of National Organiza*tiens of the 
Adult Education Association of the 
U.S.A. Atlantic City, N. J. December 
12-13. 

National Association for Mental Health. 
Indianapolis, Ind. November 46. 

Nationa! Social Welfare Assembly. New 
York, N. ¥Y. December 8-9. 

National Society for Crippled Children and 
Adults. Palmer House, Chicago, [IIl. 
November 28-30. 

Pan American Congress of Ophthalmology 
(Fifth). Santiago, Chile. January 9-14, 
1956. 

United Cerebral Palsy. Washington, D. C. 
November 19-21. 

White House Conference on Education. 
Washington, D. C. November 28—-Decem- 
ber 1. 


B-B-L 
SENSI-DISCS 


Antimicrobial Discs 


50 dises per vial for the 
Reliable, Convenient and Rapid 
DETERMINATION OF 
MICROBIAL SENSITIVITY 
to Antibiotics, Sulfonamides 
and other Antimicrobial Agents 


Write for Folder SD-08 


BALTIMORE BIOLOGICAL 
LABORATORY, INC. 


A Division of 
Becton, Dickinson & Co. 


Baltimore 18, Maryland 


Directory of 


Health Service 


BLACK & VEATCH 
Consulting Engineers 
Water — Sewage — Electricity — Industry 


Reports, Designs, Supervision of Construction, Investi- 
gations, Valuation and Rates. 


4706 Broadway, Kansas City 2, Mo. 


EDWARD SCOTT HOPKINS 
Consulting Sanitary Engineer 


Specializing in problems concerning water 
purification, sewage treatment, and abatement 
of stream pollution from industrial wastes 


407 Morris Bldg. 


TP! 
(Treponema Pallidum Immobilization Test) 


Information on fees, and on collection and sub- 
mission of specimens furnished upon request 


THE DICKMAN LABORATORIES 
i415 W. Erie Ave. Philadelphia 40, Pa. 


EMERSON VENABLE, P. E. 
Chemist and Chemical Engineer 
Atmospneric Pollution. 


Industrial Hygiere Chemical Warfare 
6111 Fifth Ave., Pittsburgh 32, Pa. 


Baltimore 1, Md. 


Examinations 


PROFESSIONAL EXAMINATION SERVICE 
A Personne! Administration Service in the 
Field of Public Health 
Available to State and Local Health Departments 


and 
Merit Systems 


American Public Health inc. 
1790 Broadway, New York 19, N. Y. 


Field Consultation 


d 
| 
| 
| | 
| 
: 
| 
| - 
ge 
— 


The American Public Health Association acknowledges with deep appreciation its Indebtedness 


to these Sustaining Members whose annual dues help support its general program 


Sustaining Members 

Amalgamated Laundry Workers Health Center, Inc., New York, N. Y. 

American Aerovap, Inc., New York, N. Y. 

American Association of Medical Social Workers, Washington, D. C. 

American Bottlers of Carbonated Beverages, Washington, D. C. 

American Can Company, New York, N. Y. 

Association for the Aid of Crippled Children, New York, N. Y. 

George Baehr, M.D., New York, N. Y. 

Borden Company, New York, N. Y. 

Chlorine Institute, Inc., New York, N. Y. 

Congress of Industrial Organizations, Washington, D. C. 

Difco Laboratories, Detroit, Mich. 

Diversey Corporation, Chicago, Ill. 

Equitable Life Assurance Society of the United States, New York, N. Y. 

Grand Concourse Medical Group, New York, N. Y. 

John Hancock Mutual Life Insurance Company, Boston, Mass. 

Hellige, Inc., Garden City, N. Y. 

Hoffmann-La Roche, Inc., Nutley, N. J. 

International Association of ice Cream Manufacturers, Washington, D. C. 

International Association of Machinists, Washington, D. C 

International Equipment Company, Boston, Mass. 

Lederle Laboratories Division, American Cyanamid Co., New York, N. Y. 

Liberty Mutual Insurance Companies, Boston, Mass. 

Licensed Beverage Industries, Inc., New York, N. Y. 

Life Insurance Company of Virginia, Richmond, Va. 

Lily-Tulip Cup Corporation, New York, N. Y. 

Merck & Company, Inc., Rahway, N. J. 

M & R Laboratories, Columbus, Ohio 

Metropolitan Life Insurance Company, New York, N. Y. 

Montefiore Hospital Medical Group, New York, N. Y. 

National Dairy Products Corporation, New York, N. Y. 

New York Hotel Trades Council and Hotel Association Health Center, 
Inc., New York, N. Y. 

Oval Wood Dish Corp., Tupper Lake, N. Y. 

Prudential insurance Company of America, Newark, N. J. 

Rip Van Winkle Clinic, Hudson, N. Y. 

Ross-Loos Medical Group, Los Angeles, Calif. 

Sealright Company, Inc., Fulton, N. Y. 

Sharp and Dohme, Inc., Glenolden, Pa. 

Sidney Hillman Health Center, New York, N. Y. 

E. R. Squibb and Sons, New York, N. Y. 

Steiner Sales Company, Chicago, Ill. 

Sun Life Insurance Company, Baltimore, Md. 

Theatre, and Amusement Building Janitors’ Union, Chicago Office, 
Chicago, Ill. 

Travelers Insurance Company, Hartford, Conn. 

UAW-CIO (United Automobile, Aircraft and Agricultural Implement 
Workers of America) , Detroit, Mich. 

Union Central Life Insurance Company, Cincinnati, Ohio 

Upjohn Company, Kalamazoo, Mic 

Velsicol Corporation, Chicago, III. 

Winthrop-Stearns, Inc., New York, N. Y. 

Wyeth Laboratories, Inc., Philadelphia, Pa. 
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10th EDITION OF DAIRY PRODUCTS 


The 10th Edition of Standard Methods for the Examination of Dairy 
Products is now available. This half-century old authority in the laboratory 
examination of milk, cream, and frozen dairy food ingredients has been com- 
pletely rewritten. Important changes will be found in: 


Emphasis on direct microscopic clump counts. 
Methods of sampling milk and cream. 


Determination of time lag in obtaining uniform temperature in all milk or cream 
in various sizes and shapes of tanks. 


Substitution of swab method for determining surface contamination of equipment. 
Emphasis on use of 3-4 Sanitary Standards for equipment. 

Use of milk-free plating medium. 

Approval of a metal syringe measuring 0.01 ml test portions of milk or cream. 
Stains approved for direct plate counts. 

Interpretations of coliform counts. 


Approved phosphatase tests. 


Directions for the Milk Ring Test are included for the first time. The 
chapters on vitamin determinations have been omitted. 


Enforcement agencies, producers, and processors must have this new edition 
to know the requirements of local or state ordinances and laws that specify 
Standard Methods as the official laboratory procedures. 


Price $4.75 


Also available 


Reprint of the second chapter, “Microbiological Methods for Milk and Cream,” 
10th Edition. 75 cents. Photographic Sediment Chart, 10th Edition, $1.50. 


AMERICAN PUBLIC HEALTH ASSOCIATION, INC. 
1790 Broadway New York 19, N. Y. 
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When the gun 
falled, they used 


a tablespoon 


He LEARNED acting the hard way, 
barnstorming frontier towns by barge 
and stagecoach. 


Once a Texan even suggested the 
troupe tour through Indian country, 
carrying their stage weapons for pro- 
tection. Joe Jefferson declined. He said 
he shivered when he imagined himself 
facing a hostile Indian and armed only 
with a stage pistol whose tendency to 
misfire had several times “compelled 
our heavy villain to commit suicide with 
a tablespoon.” 


By the 1860's, Jefferson was Ameri- 
ca’s favorite actor. They loved him 
everywhere for his genius at making 
people happy. And his sunny outlook 
still sparkles in the spirit of America. 
Like Jefferson, Americans still know 
how to travel a hard road and smile 
when the going’s roughest. 


These confident Americans are the 
real wealth of our nation. And they are 
the real reason why our country’s Sav- 
ings Bonds rank among the world’s fin- 
est investments. 


That’s why, to save for your goals in 
life, you cannot find a surer, safer way 
than United States Savings Bonds. Invest 
in them regularly and hold onto them! 


It’s actually easy to save money— 
when you buy United States Series E 
Savings Bonds through the automatic 
Payroll Savings Plan where you work! 
You just sign an application at your 
pay office; after that your saving is 
done for you. And the Bonds you re- 
ceive will pay you interest at the rate 
of 3% per year, compounded semi- 
annually, for as long as 19 years and 
8 months if you wish! Sign up today! 


Safe as America — 
US. Savings Bonds 


The U.S. Government does not pay for this advertisement. It is donated by this publication in 
cooperation with the Advertising Council and the Magazine Publishers of America. 
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AMERICAN PUBLIC HEALTH ASSOCIATION, 


1790 Broadway at 58th Street 


AJ.P.H., NOVEMBER 1955 


Ine. 
New York 19, N. Y. 


Publications of the A.P.H.A. 


AmeERICAN JouRNAL oF Pustic HEALTH AND THE 
Nations Heattu. Single copies.............. $1. 
An AppraIsaL Metsaop ror MEasuURING THE QUAL- 
or Hovustnc: A YARDSTICK ror HEALTH 
Orricers, Housinc OFrrictiaALs AND PLANNERS: 
Part I. Nature anp Uses or THE METHOD. 
(1945). 71 
Part Il. Appratsat or Dwettinc 
Vor. A—Drmector’s Manvat, $3.00. Vor. 
B—Fretp Procepures, $2.00. Vor. C— 
| a PROCEDURES, $2.00 (1946); or three 
APPRAISAL oF NEIGHBORHOOD EN- 
VIRONMENT. (1950). 132 pp...........-- 
Basic Princrpces or Heatturut 2d ed. 
reprinted 1950. 
Care or Laporatory ANIMALS. 
Contret or CommuNtcasLe Diseases IN MAN. 
8th ed. 1955. 
Diacnostic Procepures AND REAGENTS. TECHNICS 
ror THE LaBoraTorY DraGNosis AND CONTROL 
or THE ComMUNICABLE Diseases. 3rd ed., 1950. 
docs + cc ames eases $6. 
Diacnostic Procepures ror Virus AND RICKETT- 
staL Diseases. 1948. 347 $4. 
Drrectory or Pustic Statisticians (5th 
Evacuation Scuepute. For use in the study and 
appraisal of community health programs...... 
Generat Mepicat Care Procrams iN LOocAL 
Heatta DepaktMEents. Milton Terris and Na- 
than Kramer. 1951. 
ror THE MeEpIcAL AND Pusitic HEALTH 
Nurstnc Supervision oF TusBercuLosis Cases 
anp Contacts. 1953. 
Guwe to a Community Heattn Strupy. Re- 
Guwes To Services ror HanpicaPprpep CHILDREN: 


Dento-Factat Hanprcaps—80 pp..........-- $1.5 

Hanpicaprep CHItprEN—150 pp............. $1. 

Sets, Consisting of the 4 Guides.............. $5. 
Hearts Practice Inpices 1947-1948. A Collec- 

tion of charts showing the range of accomplish- 

ments in various fields of community health 

service. 


1984. 32 pp... 


00 
50 
$1.00 
70 


00 
50 
Ciert Lie anp Crerr Patate—88 pp....... 
50 
10 


Heatte Supervision oF Younc 180 


Houstnc AN AGING Poputation. 1953. 92 pp. $1.60 
Mertrnops ror Derermrninc LEAD IN AIR AND IN 
BroLocicaL Mareriats. 2nd ed. 1955. 69 pp. $1.25 
Nurrition Practices: A For Pustic 
HeattH ADMINISTRATORS. 80 pp............. 1.00 
OccuraTionaL Leap Exposure anv Leap Porson- 
PANUM ON om, By P. L. Panum (Transla- 
tion from the Danish). Delta Omega 2d., 1940. 
Proposep Houstnc Orprnance 1952. .75 
Proposep Sanrtary Cove. Part III of of 


Pustic HeattH CarREER PAMPHLETS: 
Pustic with a Future. Re- 
InpustriAL Hycrene 1949 
Tue Enor. aNp SANITARIAN 1949 
STATISTICIAN 1955 
Se.ectep Papers or Haven Emerson. 
“Suattuck Report”, Tae. Report of the Sanitary 
Commission of Massachusetts: 1850. 321 pp... $4.50 
Stanparp METHODS FOR THE EXAMINATION OF 
Darmy Propucts. 10th ed., 1953. 345 pp..... $4.75 
MICROBIOLOGICAL EXAMINATION OF MILK AND 
Cream: Chapter 2 Only. 64 pp 


.75 
Sepiment CHART............... $1.50 
STANDARDS FoR HeattHrut Hovsine: 

PLANNING THE NEIGHBORHOOD. 1948. 89 pp... $2.50 
PLANNING THE Home ror Occupancy. 1950. 

AND EquirpMent oF tHe Home. 


Water, SEWAGE AND InpusTRIAL Wastes. 10th 
a price to members of A.P.H.A., A.W.W.A., 
F.S.1.W.A. on prepaid orders "only for a 
Swiuminc Poots anp OrHer Pusiic BatHinc 
Praces. Recommended Practice for Design, 
Equipment and Operaiion of, 1949. 56 pp..... .55 
35 Year INDEX OF THE AM RICAN JOURNAL OF 
Pustic HeattH. Years !9il = 1945S. 340 pp. 
Buckram ed. $7.00. Faper 
Waat’s THe Score? op 
Practice. A.P.H.A. 1950. 52 


Order from the Book Service — Advance Payment is Requested 


Reprints from the American Journal of Public Health 


BactertaL CLEANABILITY OF Various TYPES OF — 


Surraces. [February, 1953.] 12 pp. 
oF Pustic HeattaH Motion Pictures AND 
Frrm Srris. ([April, 1950.] pp. 15¢. 
on Foops anp Nutrition. [April, 
1 
Heartncs ON WATER-BoRNE FLUORIDES. 
[May, 1952.] 15 


¢. 
aNcING Locat HEALTH SERVICES. Symposium [Aug- 
ust, 1955.] 15¢. or $10.00 per 100 
IwpRoveMENT oF Locat Houstnc ReGcuLATION UNDER ise. 
Law. [November, 1942.] 16 pp. 
a Propuet. [February, 
Tus Heatta DepaRTMENT—SERVICES AND 
SPONSIBILITIES. An official statement of the American 


Public Health Association. [1950.] 8 pp. 10¢. 
On tHe Use or SAMPLING IN THE Fretp or PusLic 
Hearts. [June, 1954.] 24 pp. 40¢. 


Present Status or THE Controt or Arr-Borne INFEc- 
tions. [January, 1947.] Report of the Subcommittce 
for the Evaluation of Methods and Control of Air-Borne 
Infections. 10 pp. 25¢. 

PRINcIPpLes FoR CONSIDERATION IN JUDGING THE PROBABLE 
Errectiveness or Feperat Lecistation DEsIGNED TO 
Improve THE HEALTH oF CHILDREN oF ScHOoL AGE. 
[Aprii, 1948.] 4 pp. 10¢. 

RECENT OBSERVATIONS OF THE British NaTIONAL HEALTH 
Service. [May, 1949.] 1 

Strate HeattH DerartTMENT—SERVICES AND RESPoNSIBILI- 
tres. [February, 1954.] 20 pp. 35¢. 

Succrstep STANDARDS FoR HEALTH SERVICES IN SECONDARY 
Scmoors. [May Year Book 1952.] 12 pp. 15¢. 

VENTILATION AND ATMOSPHERIC POLLUTION. uly, 
1943.) 7 pp. 15¢. 

or Escherichia coli Mine Waters. 
july, 1952.] 5 pp. 10¢. 


Order from the Book Service — Advance Payment is Requested 
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everyone appreciates the best... 


Fifty million times a day 
at home, at work or on the way 


PROFESSIONAL SOCIETIES 
OF WHICH A MEMBER 


EXPERIENCE (show recent positions, giving titles, names of organizations and years of tenure) 


(name of crganization) (part or full time) 


Remarks to describe character of work if not indicated by title 


AMERICAN PUBLIC HEALTH ASSOCIATION, Ine. 
1790 Broadway at 58th Street New York 19, N. Y. 


Please complete application on reverse side 
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APPLICATION FOR MEMBERSHIP eh 
(please print) 4 
(street) (city or town) (state) 
EDUCATION (give schools, dates and degrees; if no degrees received, say “none”) 
| 
(title of position) 
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WHATMAN 


Filter Papers 


Whether you analyze water, sew- 


age, foods or make any of the count- 
less determinations that are a part 


of the routine of every healtn labora- 
tory, there are grades of WHATMAN 
Filter Papers exactly made for your 


VACCINE 


A practical immunizing antigen for preven- 
tion of mumps in children or adults where 
indicated. Immunizes for about one year. 
WN Packages: 2 cc. vial (1 immunization), catalog today? 
ne, 10 cc. vial (5 immunizations).’ 


particular problem. 


Why not send for samples and a 


LEDERLE LABORATORIES DIVISION 


AMERICAN Ganamid company 


PEARL RIVER, NEW YORK 


H. REEVE ANGEL & CO., INC. 


Lederle 
— - 52 Duane St., New York 7, N. Y. 


3 (Continued from previous page) 
s SECTION IN WHICH MEMBERSHIP IS DESIRED (choose only one) 
f (0 Health Officers () Engineering and (0 Maternal and Child Health [ Epidemiology 
(0 Laboratory Sanitation (0 Public Health Education (0 School Health 
Statistics ©) Occupational Health Public Health Nursing Dental Health 
(0 Food and Nutrition [) Medical Care (0 Unaffiliated 
SPONSORS 
Note: Sponsors must be two members and/or Fellows of the American Public Health : 
Association. It is essential that your application be sponsored, but if you cannot 
obtain the signatures of two persons affiliated with the Association, write their 
names and addresses in the spaces above and we will get in touch with them for you. 
DUES A remittance for $...... is enclosed. Dues will be paid by ...........-+eeeee0s 
and a bill should be sent to that address. 
% Annual membership dues are $10.00 ($10.50 Canada; $11.00 foreign countries ex- 
clusive of Latin America) and include a subscription to the American Journal of 
Public Health as well as the other services maintained by the Association. The 
membership year is the same as the calendar year. Members joining during the 
first six months of the year will receive the Journal from January onward. 
: Members joining after July lst are requested to pay $15.00 (Canada $15.75, foreign 
ib fa $16.50) covering the latter half of the current year and the whole of the ensuing 
2 year, the Journal beginning with July of the current year. 
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THE NEWEST MEDIUM FOR Y 
LACTIC ACID ORGANISMS for the 
A PT MEDIUM 
Developed from the formula of Evans and Pwhiermen Test 
Niven, APT Medium is unexcelled for the 
cultivation and enumeration of all lacto- SHEEP CELLS 
bacilli. It supports excellent growth of via Air Mail Special Delivery 
heterofermentative lactobacilli as well as Flat monthly rates 
Pediococcus, Streptococcus, and Leuco- 
Weekly Every two weeks 
A complete dehydrated medium, it is de- 
signed for plate counts on samples con- oc. 
taining lactic acid bacteria. A high degree 60 ce... 9.70 6.10 
of clarity combined with luxuriant growths Prices Quoted on larger Amounts 
eliminate the necessity of elaborate and upon Request 
costly media preparation by individual 
laboratories. Modified Rhamy’s Complement! 
No. 220—-CASE APT Agar Medium ue 23¢ per cr. 
No. 230—CASE APT Broth Medium High Titre Anti-Sheep 
Literature sent on request Hemolysin! $1.10 per ce. 
Available through your laboratory Prices: F.O.B. Destination 
supply house or Subject to change without notice 
CASE LABORATORIES THE BROWN LABORATORY 
BACTERIOLOGICAL CULTURE MEDIA 302 Watson, P.O. Box 424 
515 N. Halsted St. Chicago 22, ill. Topeka, Kansas 


Kiver cover looks and feels like leather, and the 


Presere your JOURNALS 16-carat gold leaf hot-embossed lettering makes it 
a fit companion for your finest bindings. 


The Volume File is reasonably priced, in spite of 

with this Jesse Jones its costly appearance. It is sent postpaid, (exce ept 
in Canada and in foreign countries) carefully 

packed, for $2.50 each. Most members will find it 

Volume File more convenient and economical to order 3 for 


7.00 or 6 for $13.00. Satisfaction guaranteed. 
or prompt shipment, order direct from the: 


ournal o Healt s file w eep one 
volume, or 12 issues, clean, orderly and readily American Public Health Association 
accessible. Picture this distinctive, sturdy Volume 

File on your book shelf. Its rich red and green 1790 Broadway, New York 19, N. Y. 
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FOR TRIPLE 
WASHROOM 
SANITATION 


The washroom with the world’s very finest 
dispenser equipment has come a long way. 

That's why our 3 Way Plan has won such en- 
thusiastic endorsement. It’s a scientific answer 
to hundreds of washroom sanitation studies. 

Research men have demanded safer, cleaner 
more contnry washroom equipment — and 
HERE IT I8 


Streamliner 
Cloth Towel 
Dispenser 

A bright white 
wall towel dispenser... 
gives the user a 
ous length of 
sterile toweling that 
clean, tnviting, and ab- 
solutely SAFE. 

A fool-proof 2 section 
cabinet separates the 
soiled towel from the 
clean towel. 

Continuous cloth towels keep the litter off 
the floor, eliminate the overflowing, germ-in- 
fested waste basket ... wipe out a needless 
fire hazard. 


Modern 

Gets rid of the messy soap dish, dripping 
liquid soap. The Soapmaster user just turns 
the handle ... and a generous portion of soap 
powder sprinkles into his hand. Easy, inviting, 
encourages complete washing. Mild white toilet 
soap ... Borax for heavy duty washing. No 
clogged dispensers. 


Self-Reloading Tissue Di 

The problem in public washrooms 
with toilet tissue is adequate maintenance of 
supply. This dispenser, automatically reloadin 
it’s extra roll when the first roll is consumed, 
insures an adequate supply, even in such places 
where daily inspection is impossible, or im- 
practical. Dispenser need not checked more 
than once a week and sometimes not even that 
frequently, yet an adequate supply of soft, 
strong, quality toilet tissue is always available. 


For Better Sanitation ... The 3 Way Plan! 
The 3 Way Plan has been enthusiastically 
received by sanitary experts and consumers 
across the nation. 
For further details contact 


SALES COMPANY 


740 RUSH STREET CHICAGO 11, ILL. 


A.J.P.H., NOVEMBER 1955 


IN TINEA CAPITIS 


Use Council Accepted 


OINTMENT 


SALUNDEK® 


(NEW) 
Brand of ZINCHLORUNDESAL 


. Now, a strikingly improved formulatiom 
incorporating both mono and exceptional- 
ly antimycotic di-chloro salicylanilides, is 
available in Ointment Salundek (New). 
This, it is believed, in conjunction with 
} medical management and the pa- 
tient’s cooperation, will shorten treatment 
time of Tinea Capitis and simultaneously 
increase the rate of cure. 

References: 
Hopkins, J. G., et al; J. Invest. 
Dermat., 7, 239-253. 
Sullivan, M., and Bereston, E. S.; 
J. Invest. Dermat., 19, 175-178. 
Marsh, W. C.; 
U.S. Armed E Med. J.; 1, 1105-7. 


Available at all prescription pharmacies. 
Tubes of 1 oz. Jars of 1 Ib. 


Write for literature and 
a liberal trial supply.. 


MALTBIE LABORATORIES DIVISION 


WALLACE & TIERNAN INC. 


25 MAIN ST.. BELLEVILLE 9. NEW JERSEY. U.S.A. 
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For rapid, accurate detection and cultivation of microorganisms 
in water, sewage, milk, foods, beverages, soil 


BAC-T-FLEX 


e Flexible membrane filter 
e Large green grid 
e Clear, precise markings 


Highly efficient for the determination 

of numbers of coliforms and znterococci in 
water; also for the isolation and cultivation of 
Salmonella, and other pathogens. 

SsS Bac-T-Flex membranes have the following _ 
advantages: (1) flexible, durable, easy to handle ‘Gam 
and sterilize; (2) green color grid with clear, precise 
markings makes counting of colonies easy, accurate; 
(3) large grid square size (1/20 filtration area) 
facilitates counting with magnifications up to 15 times. 
FREE FOLDER on S&S Bac-T-Flex giving full data on 
sterilization, filtration and cultivation technique will 

be sent on request. 

Other types of S«S Ultra Filters 
Membrane, ultrafine, cella and ultracella filters in various porosities 
are available for retaining small bacteria, rickettsiae or viruses; for 
obtaining sterile filtrates; for filtration of protein, colloidal particles. 
Special filter apparatus in various sizes and models for vacuum or 
pressure filtration are available. - 

> ae Colonies of enterococci on S&S Bac-T-Flex « 
© Colonies of colifrm bacteria on S&S Bac-T-Flex 


Ses AMALVTFZAL FILTER PAPERS 
Less than 0.007% Ash 


SaS “Ash-Pree” grades contain lower ash (less than ni 


0.007%), have higher alpha cellulose cont-nt 
/ (97-98%) than any filter paper we have tested. 
’*These ate two SaS “Margins of Safety” that guaran- 
* tee unifermity in speed, retention, pH, strength and 
other characteristics lot after iot. Yet there is no price 
premium for SaS produ:t.. 


FREE SAMPLER 


'. Try SaS Adgatyt Filter Papers in your laboratory. 
For free SaS Filter Paper Sa:opler containing a 


erous assortmentof many quantitative «nd qualitative 
Brades, and/or free Bac-T- Fle. ‘older, 


address Dept. Al- 115 


Carl Schleicher & Schuell Go. 
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Difco reagents for the diagnosis of 
Group A Streptococcal Infections 


e RHEUMATIC FEVER 
GLOMERULONEPHRITIS 


ANTISTREPTOLYSIN O TrTEKs (ASTO) and their relation 
to pathological conditions in Group A streptococcal 
infections have established the importance of this 
determination as « routine clinical test. 


Bacto-Streptolysin O Reagent- a dehydrated, standardized 
and stable reagent requiring only rehydration with distilled 
water. Antistreptolysin O titers have been impractical for 
routine diagnosis because of the difficulties in preparing 
the reagent.. Bacto-Streptolysin O Reagent is a standardized 
preparation permitting the routine performance of this 
diagnostic test in all clinical laboratories. 


Bacto-ASTO Standard- an antiserum titred in Todd units 
for use as a control in the determination of antistreptolysin O 
titers. 


Descriptive literature sent wpon request. 
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